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EDITOR’S OUTLOOK 


HEN Dr. Edwin E. Slosson died at his home in Washington, 
D. C., on October 15, 1929, America witnessed the passing of a 
pioneer. Dr. Slosson was not the first to seek to interpret science to the 
layman. It may be that no one of his works can be said 
to stand out as marking a new era in the popularization 
of science. But of this there can be no doubt—no other 
man has carried on so sustained and so authentic a campaign of inter- 
pretation. No other writer on scientific subjects has reached and inter- 
ested and informed so many of his fellow men. 

He had the journalistic faculty of seizing and playing up the striking 
feature in any situation, but he had also the scientist’s respect for truth 
and he never distorted facts for the sake of creating a sensation. He 
could speak naturally of technical matters in simple every-day language— 
no trace of condescension marred his translations and explanations. He 
could introduce an apt classical allusion, preceded or followed by a 
phrase or so of explanation for the benefit of the uneducated reader, and 
then proceed to make the whole throw light upon the topic he happened 
to be discussing. And this was done so tactfully and gracefully that the 
reader had no cause to feel that he had ever been suspected of ignorance. 
He used homely and often humorous analogies to make obscure matters 
plain, but he did so not as though he were searching for something ele- 
mentary endugh to be understandable to inferiors—rather he made it 
seem that those were the terms in which he thought most comfortably. 
‘““This,’”’ he seemed to say, ‘‘is how I try to make these difficult things 
plain to myself.” 

Perhaps the superficial observer was often misled by all this. The 
fine spirit of intellectual democracy which underlay Dr. Slosson’s work 
and the consummate art which enabled him to write always on a level 
with his readers may have led some of his contemporaries to underesti- 
mate him. If so, there could be no greater tribute to his art. 

He might have chosen a career which would have engraved his name 
more indelibly upon the tablets of scientific history. Instead, he pre- 
ferred to employ his unique talents in interpreting the works of others 
to the public. In so doing, he chose wisely and altruistically, we believe. 
It is hard to estimate the full significance and extent of his service to 
American science and especially to American chemistry. But it is not 
hard to believe that they were in the aggregate greater and more far- 
reaching than the accomplishments of any one experimental investigator 
could have been. 

Dr. Slosson did not complete the task which he undertook. He laid a 
foundation. He showed us what could be done and, in some measure, 


how it might be done, and he prepared the way for others who may be 
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able to do more than he undertook. We might truthfully say, as others 
have, that his place cannot be filled. But it would be*truer to the spirit 
of the man and it does greater honor to his memory to recognize the fact 
that the project to which he devoted the latter years of his life was not a 
one-man movement. He has trained others to take up some portion of 
the task which he has had to lay down. He has inspired still others to 
enter the field in which he pioneered. And he has demonstrated to the 
scientific and industrial worlds the necessity for the work which he did 
and the desirability of its continuation. Whether or not he experiences 
the kind of immortality in which he believed; he will continue to live in 
the work which he began and which will go on. 


UR professors of economics tell us, and we frequently observe for 
ourselves, that some goods acquire, aside from their intrinsic 
values, entirely fictitious scarcity values. ‘The satisfaction enjoyed by 
the Colonel’s lady in the possession of her pearls seems 


From the : ; 
Editor’s to be enhanced manifold by the reflection that Judy 
Setshenks O’Grady has them not. No lack is quite so great if 


Jones feels it also; no boon so sweet as that which we can 
call exclusive. 

We smile tolerantly at evidences of this human weakness in others; if 
we are altogether honest, we cannot deny that we discover traces of it in 
ourselves occasionally. But we do recognize that it 7s a weakness and 
most of us feel that there are certain departments of life into which it 
should not be permitted to enter. ‘The saint does not increase in stature 
by reason of the transgressions of the wicked, nor is the wisdom of the 
sage enhanced by the ignorance and stupidity of the churl. 

We feel called upon to arise and protest, therefore, whenever we see 
this spirit of snobbery injected into discussions of educational affairs. 
A college education no longer means anything, we are told. The degree 
has been cheapened; any one can acquire it now. Perhaps some of these 
lamentations arise from people who sincerely cherish the delusion that 
there were giants in the olden days, both among men and among univer- 
sities. But such people are poorly informed. No accredited institu- 
tion of learning in America has lowered either its admission or its gradua- 
tion requirements. ‘The universal trend has been noticeably to the con- 
trary. ‘The real grievance is that the degree 1s losing its scarcity value. 

Primitive man sought to advertise his wealth and standing by the 
adornment of his women and his offspring. Some modern men have 
changed only in that they are able to devise more of these signs and 
symbols of their greatness. College degrees for their sons have meant 
to them no more than the modern expression of this ancient urge. When 
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‘ they see the sons of laborers and artisans sporting the purple which, they 
think, should be reserved for the nobility, they are both incensed and 
disgusted. Some of them are naive enough to voice their sentiments 
without disguise. Others seek to rationalize their protests. But the 
f psychologist has little difficulty in putting his finger on the tender spot. ‘ 

One perceives that we are describing the parvenu type of mind. But "7 
sometimes it persists even unto the third and fourth generation. 


~~ oc = 


ei 


1 In the preceding note we undertook a rough diagnosis of one of the vl 

minor ills which occasionally break out among us. Perhaps for the He 

sake of thoroughness we should devote a few words to a less serious dis- 

order, utterly different in origin, but somewhat similar in its symptoms. 

This derangement is merely a mild perversion of a normal and very 

useful human tendency—the inclination to classify and label. In its 
proper manifestation that tendency is one of the mainstays of the scien- 
tific method. It has furnished the raw material for all of our great 
scientific generalizations. 

But the pervert differs from the-scientist in his reaction to this urge. 
The scientists feels that his classifications and his labels must be made 
to fit the facts; if there is a discrepancy, he revises his labels. Not so 
with the pervert. ‘To him there is something wrong with a universe 
which refuses to conform to his nomenclature and his generalizations. 
It needs reforming. 

Some individuals of this type have ignorantly assumed that a college 
degree means something definite—that college men are not individuals 
but members of a homogeneous class. Now that college graduates are 
more numerous and may be observed on all sides, they are discovering 
their error. But they do not so interpret the matter to themselves. 
They complain that our universities are swindling them. ‘The said in- 
stitutions are pouring into the high-class labor markets a flood of uni- 
formly labeled goods, but the goods are not uniform. ‘The degree trade- 
mark should mean something, and it doesn’t. 

Too bad, isn’t it? 





It is amusing, but at times exasperating also, to note the supreme dis- 
dain for facts entertained by some of our more highly rarefied intellects. 
We have with us always, of course, those individuals who cling to prej- 
udices and preconceived ideas, regardless of evidence to the contrary. 
But they are able to pursue the even tenor of their way only by ignoring 
or denying specific facts. The rarer and more exotic bird who inspires 
these lines makes a cult of contempt for fact in general. He does not 
trouble to deny specific facts; he seriously argues the utter unimportance 
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of all facts. The species which suffers (or enjoys) this particular mental 
aberration would attract but little notice did it not contrive to exude 
so shining an aura of pseudo-intellectuality. 

Let us consider more specifically the nature of the blind spot character- 
istic of the type. It seems to us that the gentlemen are carried away by 
the appreciation of a half-truth. Somewhere they have heard or dis- 
covered that mere facts are dull and barren things until the philosopher 
has woven them into a pattern and thus given them meaning. They do 
not seem to realize, however, that the creations of the philosopher are 
absolutely without validity unless he has facts for raw materials. Ap- 
parently, it is not obvious to them that it is impossible to arrange, corre- 
late, and interpret that which one has not. 

They either fail to draw any distinction between the operations of the 
philosopher and those of the poet and the romanticist, or they have so 
ill-developed a sense of proportion as to ascribe all importance to the 
latter and none at all to the former. Parenthetically, be it noted that 
we have in mind the true meaning of the word ‘‘philosopher,’’ not the 
rather loose and distorted popular impression. 

Now the philosopher and the poet both rely upon the creative imagi- 
nation, but they work under different rules and toward different ends. 
The primary, in fact the sole, goal of the philosopher is the closest pos- 
sible approach to absolute truth, and, to quote President Hoover, the 
raw material of truth is fact. The primary concern of the poet is es- 
thetic. He may elect to portray truth as he sees it, but he is under no 
obligation to do so. His patterns may be fabricated of sheerest fantasy. 

In some respects the task of the philosopher is the more difficult. His 
material is rather definitely limited, and it can increase in extent only as 
the sum total of the world’s knowledge increases. His method of manipu- 
lating his material is also prescribed within certain limits by the rules 
of logic. The poet is restrained by no such fetters. For material he 
can have whatever he is capable of conceiving and he can handle it in 
almost any way that seems best to him. Naturally, having a freer hand 
than the philosopher, he can achieve more striking effects. 

What many people forget is that the designs of the philosopher are so 
different in nature and in purpose from the designs of the poet that there 
is no just basis for comparison between them. The contour chart of the 
engineer is not the thing of beauty that the landscape painter’s canvas is, 
but most of us have more common sense than to seriously compare the two. 

It seems to us that once the distinctions we have outlined are clearly 
drawn, the puerility of further dispute becomes apparent. One might 
as well maintain that water is more essential to physical life than food, 
as to seriously argue that the poet makes a greater contribution to cul- 
ture than the philosopher. 
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30. 


THE DIALYZER 


May we show you Princeton’s new chemical laboratory? (p. 2081). 

What five distinguished scientists received the honorary degree of Doctor of 
Science at the dedication of Princeton’s new chemical laboratory? (p. 2087). 
What are some of the recent contributions to the study of catalysis and the mecha- 
nism of chemical reactions? (p. 2091). 

In the synthesis of ammonia, what catalysts have been used and with what suc- 
cess? (p. 2097). 

Prior to 1800, in how many public institutions of the United States was there a 
chair of chemistry? (p. 2104). 

Where and when was the first chemical laboratory for general instruction in any 
country established? (p. 2106). 

What books were considered necessary for a chemistry student of 1800? (p. 2106). 
What present-day educational institution was formerly called ‘‘The College of 
New Jersey?” When did it assume its present title? (p. 2107). 

Is all ‘‘amorphous” matter really structureless? Are all colloids amorphous? 
(p. 2115). 

Where and when did the American cement industry first agree upon a set of stand- 
ard specifications for portland cement? (p. 2129). 

What are some of the limitations and future possibilities of chemical warfare? 
(p. 2147). 

Who was the first professor of chemistry at Lehigh University? (p. 2163). 

Is there any systematic method of attack to be used in attempting the invention 
of new chemical products? (p. 2178). 

When and by whom was the first chemical laboratory manual written in this 
country? (p. 2182). 

Are agricultural students as a rule good students of chemistry? (p. 2189). 

How does the status of chemistry and the chemistry teacher in the high schools of 
your state compare with that in Ohio Schools? (p. 2196). 

Do you have trouble with your ammonium polysulfide solutions? (p. 2208). 
Can you test them? (p. 2205). 

Are the American universities turning out too many doctorates in chemistry? 
(p. 2209). 

Have you formulated your plans for this year’s Prize Essay Contest? (p. 2224). 
Why not have a chemical garden? (pp. 2228, 2260). 

Is your extraction apparatus satisfactory? (p. 2231). 

By what process are articles rubber-coated? (p. 2235). 

Who was the only American recipient of the Nobel prize in chemistry? (p. 2239). 
What puts the jell in jelly? (p. 2245). 

How would you test the efficiency of paper toweling? (p. 2267). 

How would you remove coffee and milk stains from clothing? (p. 2272). 

Are you looking for an instructive fractional distillation demonstration experi- 
ment? (p. 2274). 

Who was Hendrik Willem Bakhuis Roozeboom? (p. 2284). 

What writer on scientific subjects recently died? (pp. 2074, 2285). 

What are William Henry Perkin, Jr.’s chief contributions to chemistry? (p. 
2286). 
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PRINCETON’S NEW CHEMICAL LABORATORY 


WILLIAM FOSTER, PRINCETON UNIVERSITY, PRINCETON, NEW JERSEY 


The Dedication 


Distinguished scientists of Europe and of America met at Princeton, 
New Jersey, on September 26, 1929, to attend the dedication of the Uni- 
versity’s new Chemical Laboratory, and to be present at the international 
conference on catalysis and the mechanism of chemical reactions which 
was held on September 27th and 28th. 

At 12.30 p.m. on Thursday, September 26th, the academic procession, 
its numbers swelled by the presence of the representatives of forty col 
leges and universities of this country, of seven learned societies and foun 
dations, and of six foreign universities and institutes, filed into the audi 
torium of the new Laboratory for the exercises. Following the singing 
of “America,’’ Mr. Charles Zeller Klauder, the architect, presented the 
symbolic key of the building to President John Grier Hibben, and addressed 


him as follows: 


Mr. PRESIDENT: As early as 1916 we began our studies for the design of the 
Chemistry Laboratory. Many solutions were suggested and considered. The heads of 
the department were at all times most helpful. We were quite surprised to discover 
how much time and effort were devoted to the study of the best plan by the members of 
the staff. Indeed, I doubt whether any architect could alone design a successful chem- 
istry laboratory because he would be without knowledge of the countless details of a 
plant necessary to the teaching of such a special science as chemistry; nor would he 
know exactly how the building was to function in the university life and curriculum. 

Many laboratories of recent construction were visited by the members of the faculty 
and ourselves during the course of the making of these designs for the building. It was 
discovered that each of those buildings was based on some salient idea. But each dif- 
fered from others in the choice of idea favored. In this building the laboratories were 
made to surround the stockrooms so that deliveries could be made to the different 
outlying rooms with the least difficulty. By concentrating the stockrooms in the plan, 
that is, one above the other as they are arranged here, instead of dispersing them on 
each floor, unnecessary duplication and expense are believed to have been avoided. 

A flat roof parapeted type of Tudor or Collegiate Gothic architecture was adopted 
in order to avoid not only the waste space resulting from the use of steep pitched roofs, 
but the expense entailed in constructing such a roof itself. All of this made it necessary 
for us to study the architectural masses of the building with great care, for the result 
we knew should be a composition in mass without recourse to steep roofs for effect. 

I trust the result is satisfactory, and I take pleasure in handing you this key with 
the hope that the building will in every respect function as intended. 


In opening his speech of acceptance President Hibben paid tribute to 
Mr. Klauder’s skill and said that in many ways the Chemical Laboratory 
was the crowning effort of his work on the Princeton campus since the 
designing of the building presented many unusual problems not encoun- 


tered in other structures. 
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LABORATORY FOR GENERAL CHEMISTRY 


He revealed that the University was on the point of erecting a smaller 
laboratory in 1915 which was to be the gift of Mr. Henry Clay Frick. 
Mr. Frick went so far, he declared, as to purchase for the University the 
plot of ground on which the new building stands, but the advent of the 
World War made it inadvisable to build at that time. He said that he 
felt now that the delay had been for the best, since the present building 
was more adequate in proportion and arrangement. 

In referring to the key which Mr. Klauder had handed to him, Presi- 
dent Hibben said that he preferred to recognize it as the key to the door 
of knowledge, although he realized that there was no portal through which 
one might pass directly into knowledge. 

President Hibben said that the Laboratory would not have been justi- 
fied if the University had not had at its disposal the recently completed 
$3,000,000 fund for research in pure science and if it did not have men 
capable of excellent research work. 

He declared that since he believed that the future had more discoveries 
in store than the past had had, he hoped that out of the new Laboratory 
might come discoveries which would be important to the world of chem- 


istry and physics. 
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After President Hibben had concluded, Professor Hugh Stott Taylor, 
Chairman of the Department of Chemistry, delivered an address, which 
is as follows: 


This is indeed a happy and historic day in the development of chemistry at Prince- 
ton. On behalf of the members of the Department of Chemistry I wish to express our 
indebtedness to you, President Hibben, and to the Board of Trustees of the University 
for the courage and generosity with which you have met the demands at Princeton for a 
laboratory so splendidly constructed and equipped as this building which you now turn 
over to our care. Through a long period of years we have waited hopefully for this 
day and our trust in your determination to do everything that was possible for our wel- 
fare has been handsomely justified. 

We are proud of this fulfilment of our dreams and wish to thank those who have co- 
operated with us so whole-heartedly in the effort. To the architects we owe a design at 
once architecturally handsome and yet eminently practical for the purposes to which 
it is to be put. The codperating engineers have ensured that the structure is efficiently 
equipped with heat, light, power, ventilation, plumbing, stoneware service, and all the 
other details that a modern chemical laboratory must possess. The designs of architect 
and engineer have been translated into the realities that we see around us by a varied 
group of organizations, too numerous to detail, but to which we wish to express our 
heartiest thanks for their ever-evident effort not only to do the job but to do the job in 
the best possible manner. 

Those of us who have been most intimately associated with the work know that in 
every instance the best in thought and effort has been offered for our better satisfaction. 
Professor McCay and I wish on this occasion publicly to express our appreciation to our 
absent colleague, Professor Lauder W. Jones, for his large share of the labors of the 
departmental committee responsible for the work. Many of the details of design in the 
building are the result of his rich store of experience in the construction of laboratories. 
Largely owing to the unremitting labor and care of our Curator, Mr. W. B. Foulk, 
these details have been achieved and to him also we owe an outstanding contribution to 
the problems of chemical laboratory stock distribution, organization, and control. 

We owe a special debt of gratitude to the numerous benefactors, research founda- 
tions, public spirited corporations, friends and alumni of Princeton who, by their generous 
contributions, have enabled the University to open these laboratories to a large staff 
of teachers, research men, and students who may carry out their tasks with adequate 
equipment and an endowment which meets the present needs generously. 

We wish to thank those who have come to us today from far and near to share with 
us our happiness. We are especially honored by our foreign guests, and are proud to 
have with us so distinguished a company of honorary alumni. To the representatives 
of the universities, colleges, learned societies, and research foundations we tender our 
appreciation of their presence. We trust they may take back with them pleasurable 
memories of their visit. 

The successive laboratories at Princeton have covered the whole epoch of modern 
chemistry. From Old Nassau, the lectures of John Maclean, two of which we have re- 
printed and distributed among you today, voiced the dissatisfaction of the late eighteenth 
century chemist with the theory of phlogiston and his belief in the new principles of the 
science which the quantitative data of Dalton and Lavoisier made possible. From 
1873 to 1891, chemistry at Princeton, in the old John C. Green School of Science, was 
largely descriptive and analytical. Outside, in the Old World, organic chemistry was 
in its full flood of development, but contacts with Princeton were few and the processes 
of change were but slow. 
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° LABORATORY FOR QUANTITATIVE ANALYSIS 


In 1891, the chemical laboratory on Nassau Street, devised and equipped through 
the exertions of Professor Henry Bedinger Cornwall, was opened for use. In this labora- 
tory the old era passed and the great change began. Young enthusiasts, fresh from their 
studies at other universities here and abroad, made up the leeway and brought, with their 
enthusiasm, the knowledge necessary to provide, here in Princeton, the best of possible 
chemical education. The curve of progress has been ever upward; some of us feel with 
pride that it is auto-accelerative in its nature and wonder to what pace it will attain. 
Certain it is that, in the recent years, the growth has been abnormally rapid and has 
rendered imperative the building we dedicate today. 

During the life time of the old laboratory the science of physical chemistry has had 
its rise to full estate. There are now abundant evidences that in the new fields to be 
conquered chemistry must draw yet more largely from her sister sciences of physics and 
mathematics. Ways have been devised to ensure close coéperation between the sci- 
ences, resulting in the drawing of ever increasing numbers of students to our graduate 
schools from all parts of the world. We commend especially to the parents and guardians 
of our Princeton undergraduates a serious consideration of the rich opportunities for scien- 
tific training which Princeton now offers in contrast with earlier decades and we bespeak 
their counsel and encouragement to their sons seriously to consider the opportunities to 
which they are heir. In return for their labors we offer them a life in science rich in its 
satisfactions, full, scholarly, and enduring. ‘‘Non est mortuus qui scientiam vivificavit.”’ 


At the close of Professor Taylor’s address Dean Augustus Trowbridge 
of the Graduate School presented the candidates for the honorary degree 
of Doctor of Science as follows: 
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IRVING LANGMUIR,! President of the American Chemical Society, claimed as a dis- 
tinguished colleague by physicist and chemist 
alike and recipient of prizes and honors from 
national and foreign societies in both sciences. 

He completed his studies for the doctor- 
ate at the University of Géttingen in 1906 
and returned to this country as instructor in 
chemistry at Stevens Institute. In 1909 he 
was called to take a leading part in carrying 
out a far-sighted policy of fostering research 
in pure science adopted by the General Elec- 
tric Company. In the laboratory of this 
great industrial corporation Langmuir has 
for 20 years attacked fundamental problems 
with the freedom of an academician yet with 
all the powerful resources of the industrial 
engineer. 

Langmuir’s is the accepted concept of 
adsorption and the orientation of molecules 
at surfaces; his studies have furnished us a 
mechanism of gas reactions at the surface of 
the metal tungsten, universally used in electric illumination, long distance telephony, 





and radio. 

A brilliant investigator in command of tools worthy of his skill, Langmuir has made 
important contributions to our knowledge of molecular and atomic phenomena. 

Max BopENSTEIN,” Professor of Physical Chemistry in the University of Berlin 
and Director of the Institute which has long been 
preéminent in this field in Germany and has 
attracted students of the science from all parts of 
the world. 

As research student with Victor Meyer and 
later while privatdozent with Ostwald, Boden- 
stein, early in his noteworthy career, began the 
series of classical researches on the velocity of 
chemical transformations with which he has en- 
riched the subject of reaction kinetics. To 
Bodenstein is due the concept of chain reactions 
which has been of fundamental importance in 
the explanation of chemical reactions in general. 
To him also is due the discovery of the rdle 
played by the purely chemical changes which 
follow on the adsorption of light by photo- 
chemical systems and this discovery has cleared 
a new and fruitful field of work. 

Bodenstein worthily maintains the high tra- 
ditions of initiative and thoroughness which has characterized German chemical re- 
search. 

Sir JAMES COLQUHOUN IRVINE,’ Principal and Vice Chancellor of the University of St. 





1 Photo by courtesy of Ind. & Eng. Chem. 
2 Photo by N. Perscheid, Berlin. 
3 Photo by Wide World Photos. 
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Andrews. ‘Through his writings while professor 
of chemistry he won a world-wide recognition 
as expert on the structure and synthesis of or- 
ganic compounds, notably of the sugars and of 
cellulose. In the period of industrial depression 
following on the war the British Government 
secured unpartizan technical advice and aid in 
framing and administering reconstructive meas- 
ures. In the department of scientific and in- 
dustrial research Sir James’ great executive 
ability, combined with the mastery of a pure 
science on which industries of great national 
economic importance are based, was early en- 
listed and 
generously 
devoted in 
the service of 
his country. 

JEAN BaPTISTE PERRIN,‘ Nobel Prize Laureate, 
Director of the Laboratory of Physical Chemistry 
of the University of Paris and Director of the newly 
founded Institut Rothschild for Research in Bio- 
Physics. 

A native of the city in which Pasteur made 
his first important discovery, Perrin was early at- 
tracted to a scientific career at the age of twenty- 
one and secured by competition a place in the 
Ecole Normale Superieure. On graduation he was 
retained as teacher in this the highest school in 
France’s system 
of public  in- 
struction. 

We owe to 
Perrin the classical determination of the magnitude 
of the important physical constant known as Avo- 
gadro’s Number, and we owe to him also the demon- 
stration of the applicability of the atomic concept to 
small particles showing the “‘Brownian Movement.” 
His masterly analysis of this phenomenon has laid 
the foundation of a rational study of colloidal sys- 
tems and thus opens the way for further and much 
needed work in bio-physics. His ideas on the inter- 
action of radiation and matter, while they have not 
obtained general acceptance, have had a stimulating 
effect on research on the mechanism of chemical 
reactions. 

Perrin possesses in a marked degree the quali- 
ties of the eminent scientists of his gifted race: 







* Photo by A. B. Lagrelius & Westphal, Stockholm, and reproduced here through 
the courtesy of Mr. Sederholm, managing director of Nobelstiftelsen, Stockholm. 
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strong individualism, daring and imagination in the interpretation of results, clarity 
in exposition. 

FREDERICK GEORGE Donna\,' Professor of Chemistry in University College, London. 

A pupil of van’t Hoff and of Ostwald, his outstanding contribution to science has 
been the application of the theories of physical chemistry to the chemistry of colloids 
and especially to biological processes occurring at cell walls. His pioneer work on 
equilibria of salt solutions at membranes has guided innumerable studies of the condi- 
tions obtaining in living matter and has determined in great measure the direction 
which bio-physical research has taken. 

In Liverpool and in London under Donnan’s guidance were maintained the leading 
physico-chemical institutes for research in the British Commonwealth and from these 
has gone out a whole generation of scientists who are guided in the discovery and pro- 
duction of new and useful substances by the chemical philosophy of this great investigator 
and inspiring teacher. 

President Hibben conferred the degrees upon them, Secretary V. Lansing 
Collins slipping the orange hoods about their shoulders. 

The exercises were concluded by a prayer and benediction pronounced 
by Dean Robert Russell Wicks of the University Chapel, and by the 
singing of ‘Old Nassau.”’ 

With the completion and dedication of the new Chemical Laboratory, 
Princeton is providing modern housing and equipment for a chemical 
tradition which is one of the oldest in the country, a chair in the science 
having been established here in 1795. At that time a fund of a few hun- 
dred pounds was raised to purchase laboratory equipment for Dr. John 
Maclean, the Scotch physician, who was Princeton’s first chemist.® 

The guests at the dedication were entertained at luncheon at the Prince- 
ton Inn, and in the afternoon the ladies of the chemistry department 
gave a tea and reception in the library of the new laboratory. 

On the evening of the same day, in the auditorium of the Chemical 
Laboratory, Professor F. G. Donnan, F. R. S. of the University of London, 
gave a public lecture on ‘The Application of Physical Chemistry to Chemi- 
cal Industry with Special Reference to Catalysis.” 


The Laboratory 


The building is constructed of native stone, granite, and limestone; 
and, as expressed by the architect, is “built around the stockroom.” ‘The 
laboratory has a fine appearance and is well arranged and lighted. It 
is so constructed that the middle floor is entered directly from the level of 
the street, yet all the windows of the laboratory are above ground, thus 
insuring abundant daylight. 

The auditorium seats 320 people. It is completely equipped, and can 
be quickly and easily darkened for pictures or for demonstrations requir- 
ing darkness. 


5 Photo by Elliott and Fry, London. 
6 See “Some Letters by Dr. John Maclean,’’ by W. Foster, TH1s JouRNAL, 6, 
2104-14 (Dec., 1929). 
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‘The library is the most attractive room in the laboratory. It is panelled 
in oak, comfortably furnished for reading, and has two fireplaces over 
which are carved the following mottoes: 


FEeLIx Qur Poturr RERUM COGNOSCERE CAUSAS 
(VERGIL, Georgics, II, 490) 
“Happy is he who hath learned the whence and wherefore of things.” 
Non Est Mortuus Qui SCIENTIAM VIVIFICAVIT 
“He is not dead who hath given new life to knowledge.”’ 


(Quoted by RIcHARD DE Bury, Philobiblon, Chap. 19, from the ‘‘Almagest’’ of Ptolemy 
the Mathematician, who lived about 139 A.D. The original, in Greek, has been lost.) 


A special librarian is in charge. 

In addition to offices of faculty members, a lecture room, and a library, 
the new Chemical Laboratory has nine large laboratories, with windows 
on three sides, and thirty smaller ones, the former being for undergraduate 
classes and the latter for men engaged in research. There are three lec- 
ture rooms, seating from 70-100, and four recitation or quiz rooms, seat- 
ing 25. 

The small laboratories have very little permanent apparatus in them 
and are so arranged that any type of equipment can be set up in them 
from time to time, in accordance with the desire of the research workers. 
Every room has outlets for all types of electric current in high and low 
voltages; and steam, gas, hot and cold water, and compressed air are 
piped to every room. 

Hydrogen sulfide is piped to rooms from a gasometer in the upper part 
of the building, which is filled from tanks containing the substance under 
pressure. 

There is an outlet in every laboratory for distilled water, which is sup- 
plied by an automatic still. 

The floors are largely rubberstone tile and asphalt, or ‘‘mastic,’’ and 
the walls are constructed of terra cotta ashlar. 

‘The plumbing is exposed, and the waste lines are of acid-proof stoneware. 

The laboratories are equipped with steel desks with tops of Alberene, 
and are built in movable units, thus giving ready access to plumbing. 

There are individual down-draft hoods in the laboratories for general 
chemistry and qualitative analysis. 

The open-type hoods are fitted with Duriron steam-baths with tops of 
Monel metal, and each hood has a fireproof lighting fixture in the ceiling. 

All metal fixtures are chromium plated. 

The furniture and shelving are constructed of steel. 
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The laboratory contains a metal ware reclamation room, in which ap- 
paratus is cleaned, coated with enamel, and then baked. ‘This room pre- 
vents much loss. 

There are many more important features in the laboratory, such as the 
electrical cleaning equipment, the charging control board, the automatic 
telephone, the machine shop, the glass-blowing room, and the coat room. 

The entire building is thoroughly ventilated; the air is washed and then 
preheated to about SO°F., and the temperature in the various rooms is 
thermostatically controlled. There is complete change of air in from 
three to five minutes. 

The cost of building and equipment was more than $1,500,000. 


Conference on Catalysis and the Mechanism of Chemical Reactions 
The following program was presented: 
Friday, September 27, 1929, 10.00 A.M. 


(1) Dr. IrRvinc LANGMuIR, President of the American Chemical Society: ‘‘Chemical 
and Electrical Properties of Adsorbed Films on Tungsten.” 

(2) Proressor Max BoDENSTEIN, of the University of Berlin: ‘‘’The Mechanism of 
the Catalytic Oxidation of Ammonia.”’ 


Friday, September 27, 1929, 2.00 P.M. 


(3) Dr. FRANCIS PERRIN, of the University of Paris: ‘‘Fluorescence and the Problem 
of Negative Catalysis.” 

(4) Mr. C. N. HINsHELWwoop, of Oxford University: ‘Trace Catalysis and Chain 
Reactions.” 

(5) Prorgssor M. Po.ianyt, of the Kaiser Wilhelm Institut, Berlin: ‘‘Atomic Re- 
actions and Luminescence in Highly Dilute Flames.” 


Saturday, September 28, 1929, 9.30 A.M. 


(6) Drs. K. F. BoNHOEFFER and P. HarTECcK, of the Kaiser Wilhelm Institut: ‘‘Para- 
hydrogen, Atomic Hydrogen and the Mechanism of Flame Reactions.”’ 

(7) Drs. A. Mirrascn and W. FRANKENBURGER, of the I. G. Laboratories, Oppau, 
Germany: “The Historical Development and Theory of Ammonia Synthesis.”’ 

Paper (7) is published in full immediately following this account of the dedication. See page 2097. 

(8) Drs. H. Mark, H. Douse, and W. KALBERER, of the I. G. Laboratories, Ludwig- 
shafen, Germany: ‘‘Kinetics and Adsorption at Contact Surfaces.”’ 

Note: Papers (7) and (8) were presented on behalf of the authors by Prorgssor HuGu S. Tay or. 


Abstracts of six of these papers immediately follow. 

Dr. IRVING LANGMUIR, Assistant Director of the General Electric Com- 
pany’s Research Laboratory, discussed the behavior of oxygen on tungs- 
ten and tungsten-caesium filaments. 


His early work ia this field had shown that oxygen molecules at pressures of the 
order 0.01 to 0.001 mm., react with a tenaciously adsorbed film of oxygen, possibly 
atomic, on the tungsten surface. The product in this case is WO;. From kinetic 
studies it was shown that the activation energy of the reaction W = O + O, = WO; 
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was of the order of 32,000 calories, a normal value. By a special experimental device 
it was found possible to extend this study to pressures as low as 0.001 micron. The data 
obtained lead to the conclusion that under the given conditions no reaction between 
oxygen molecules and adsorbed oxygen atoms occurs at the low pressures; that, on the 
contrary, what is being measured is the rate of evaporation of oxygen atoms. The 
kinetic analysis leads to a value of 7.3 volts or 164,000 calories for the activation energy 
of this evaporation process, a result which signifies that oxygen atoms are more strongly 
bound to tungsten surfaces than are oxygen atoms to one another in the oxygen molecule 
(6 volts > Do, < 5 volts). These results are confirmed by a study of the evaporation 
of electrons from tungsten filaments partially covered by oxygen in presence of caesium 
vapor. It has been found that the evaporation of electrons from caesiated filaments 
covered with oxygen is 10° times greater than from caesiated filaments of oxygen-free 
tungsten. Hence, an experimental method by means of electron emission measurements 
may be devised to determine the fraction of a tungsten surface covered with oxygen at a 
given temperature and oxygen partial pressure. 

From the catalytic point of view results of interest are obtained with hydrogen and 
oxygen in contact with tungsten. Up to 1500°K. the reaction occurring is practically 
exclusively the formation of WO;, with no dissociation of hydrogen into atoms or reac- 
tion with oxygen to form water. Here is a case of a reaction (2H. + O:) being slowed 
down at a surface. The same is true of caesium and oxygen which do not react on a 
tungsten surface at temperatures at which, in the gas phase, ready reaction would occur. 


The following is a brief abstract of PROFESSOR BODENSTEIN’S paper: 


The catalytic oxidation of ammonia cannot be a simple reaction according to 
the equation 
‘ 4NH; + 50. = 4NO + 6H.,0, 
especially because there is always formation of nitrogen, though subordinate to that of 
nitric oxide. ‘The mechanism assumed is: 
1. NH; + O. = HNO + H.O, followed either by 
2. HNO.+ O. = HNO,, or by 
3. HNO + NH; = N: + H:O + HH: 
where, of course, HNO; is decomposed into NO and H,O, while O. and Hy, are burnt 
to H.O in later steps. 
Calculation of the relative yield of NO and Ng» for gases with different ratios of 
Ov: NH; were made on the assumption that every collision of an HNO just formed with 
O. or with NH; gives rise to reaction 2 or 38. Older experiments made by Andrussow 
gave results which agree with those calculated only for the equivalent mixture but differ 
for other mixtures in a direction accounted for by the fact that on the surface of the 
catalyst the excess of the excess-gas must be raised by the sudden reaction. New 
experiments with a ferric oxide-bismuth oxide catalyst in which the reaction occurs 
slowly gave results which agree with the calculation as well as the other features of the 


reaction do. 


According to DR. PERRIN, 


When a light quantum is absorbed by a fluorescent substance, an excited molecule 
is formed which has the power of reverting spontaneously to its normal state, with the 


emission of light. This process is not instantaneous, but the excited molecule possesses 


a certain ‘‘mean life’’ which M. Perrin has been able to evaluate by studying the polariza- 
tion of the fluorescence light. The results indicate that an excited molecule of a fluo- 
rescent dyestuff is not affected by collisions with molecules of the solvent but that the 









































2094 





JouRNAL OF CHEMICAL EDUCATION DECEMBER, 1929 


presence in its vicinity of another molecule of the same substance, in the normal state, 
may cause it to become deactivated without light emission. Consequently the mean 
life is shorter the more concentrated the solution, which is in line with the well-known 
fact that the fluorescence efficiency increases with dilution. This “deactivation by 
molecular induction’”’ is interpreted as a resonance phenomenon, where the energy of 
excitation is transformed into kinetic energy of the resonating molecules. In accordance 
with this view, it may also be produced by adding to the solution another dyestuff, 
having an absorption band sufficiently close to that of the fluorescent substance. De- 
activation without light emission is, however, also produced by certain classes of color- 
less substances, like iodides, phenols, and aromatic amines. ‘These same substances are 
known to act as inhibitors in autoxidation 
reactions, now generally considered to be 
chain reactions, and M. Perrin suggests that 
their inhibitory action is due to their power 
of deactivating the active molecules which 
form the links in the reaction chain. 





Mr. C. N. HINSHELWOOD, Fellow of 
Trinity College, Oxford, and author of 
“Kinetics of Chemical Change in Gas- 
eous Systems’ spoke on the subject, 
“Catalysis and Chain Reactions.” 


Mr. Hinshelwood called attention to the 
essential similarity of catalytic and non- 
catalytic reactions, and then proceeded to 
discuss in some detail the nature of the so- 
called thermal chain reactions. These are 
reactions in which newly-formed molecules 
of product are supposed to have the property 
of activating fresh molecules of reactant, so 
that the impulse to react is passed along an 
imaginary chain of reactant molecules. The 
speculations of Semenoff were briefly dis- 











PROFESSOR M. POLANYI OF THE 
KAISER WILHELM INSTITUTE FOR 
PHYSICAL AND ELECTRO-CHEMISTRY, cussed, and were applied in particular to 
BERLIN those curious cases of thermal explosion which 

Professor Polanyi gave a course of take place only between sharply-defined limits 


lectures oe chemical activation in of pressure. The conclusion was reached 
the symposium on chemical kinetics 


recently held at the University of that the phenomena were due to a balance 
Minnesota, between two opposing tendencies—the one 

being the ‘‘breaking’’ of chains at the walls 
of the containing vessel, the other being the “breaking” of chains by collision with 
other molecules. The first is the more efficient at low pressures, the second is more 
efficient at high pressures. In the case of mixtures of hydrogen, sulfur vapor, phosphorus 
vapor, or phosphine with oxygen, there is this intermediate region in which neither process 
is sufficiently effective to prevent propagation of the chains. The efficacy of small 
quantities of nitrogen peroxide in promoting oxidation reactions was also dealt with. 
This is a case of the so-called “trace catalysis.” 


PROFESSOR M. PoLANYI has summarized in a very interesting and stimu- 
lating lecture his studies on the characteristics of some of those chemical 
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reactions which he terms “elementary reactions’ and which are too fast 
to be investigated by ordinary means. 

Using very ingenious methods he has studied in great detail the rates of reaction 
of dilute alkali metal vapors with gaseous halogens, or with vaporized halogen salts, 
and the accompanying chemiluminescence. The conclusion reached in these studies is 
that such reactions proceed generally in two steps. First, atoms of alkali metals react 
with halogen molecules forming alkali halide and a free atom of halogen, as for instance 
in the process: Na + Cl = NaCl + Cl. These reactions, in so far as they are exo- 
thermic, proceed on every collision of the gaseous reactants and do not require the 
“activation energy” typical of slow chemical reactions. The halogen atoms set free 
could react further with alkali atoms, thus: Cl + Na = NaCl. However, as has been 
shown by earlier theoretical considerations 
of Polanyi, Herzfeld, and Christiansen, such 
direct addition processes are incompatible 
with the principles of the theory of chemical 
reactions in gases. And indeed, Dr. Polanyi 
finds now that halogen atoms do not react 
in this way. Instead, a reaction takes place 
between halogen atoms and diatomic alkali 
molecules which latter are present in a 
smaller concentration in alkali vapors. 
Thus, for instance: Cl + Nas = NaCl + 
Na. From the dependence of this reaction 
on temperature Dr. Polanyi is able to cal- 
culate the heat of dissociation of sodium 
molecules into* atoms and finds a perfect 
agreement with data otherwise obtained. 
The energy set free in the reaction of halo- 
gen atoms with alkali molecules is trans- 
ferred to that alkali atom which remains 
free and serves to excite it to a higher quan- 
tum level. The return to the normal state 
of the atom is accompanied by emission of 
excess energy as radiation, the resonance D 
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explained why these reactions, while pro- CHEMISTRY, BERLIN 

ceeding at relatively low temperatures, 

are accompanied by a bright chemiluminescent light of discrete wave lengths. 


The lecture was made even more interesting by a very successful demon- 
stration by Dr. Polanyi of the chemiluminescence accompanying the re- 
action between sodium and mercuric chloride vapors. 

Dr. BONHOEFFER discussed the transformation of orthohydrogen into 
parahydrogen. 


This is accomplished by passing hydrogen through porous charcoal at low tempera- 
ture, the charcoal serving as catalyst. At room temperature there are 75 parts of ortho- 
hydrogen to 25 parts of parahydrogen; at the temperature of liquid air the parahydrogen 
rises to 50 per cent; while at the temperature of liquid hydrogen it reaches the high 
value of 99.7 per cent, leaving only 0.3 per cent of orthohydrogen. 
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The physical properties of the two types of hydrogen are somewhat different, par- 
ticulariy their specific heats. 

It is assumed that the nuclei in the two atoms of a molecule of orthohydrogen are 
spinning in the same direction, while those of parahydrogen are spinning in opposite 


directions. 


Flant Growth Controlled by Chemical Adjustment. A plant’s speed or slowness 
in producing flowers and seed depends on internal chemical adjustments, which in turn 
may be controlled by changing the conditions under which the plant grows, in the 
opinion of Prof. N. A. Maximov of the Institute of Applied Botany at Leningrad, Russia. 
Prof. Maximov has lately duplicated by chemical manipulation the results obtained by 
himself with temperature control, and by the American workers, W. W. Garner and 
H. A. Allard, in shifting the flowering and fruiting times of plants. 

It is Prof. Maximov’s theory that there is in plants an antagonism between vege- 
tative growth, producing stems and leaves, and reproductive growth, which results in 
flowers and fruits. What encourages one discourages the other. Some plants, more- 
over, have a tendency to run strongly to vegetative growth, and only some kind of a 
physiological jolt will drive them into reproductive activity. This is the case, accord- 
ing to the Russian plant physiologist, with winter wheat, which is given its impulse to 
bear grain by the winter cold. 

The general condition which causes plants to vegetate instead of reproducing is a 
high carbohydrate ratio in their makeup; high nitrogen content drives them into bloom. 
Prof. Maximov held natural early bloomers in the vegetative condition for a long period 
by cutting down their supply of nitrogen fertilizers, and he forced natural late bloomers 
into precocious flowering by giving them a superabundance of this element.— Science 


Service 


Clay for Pencils. Bentonite. The clay for pencil leads must be absolutely free 
from grit, and, to achieve this, long grinding or a costly refining by endosmotic means 
is necessary. It is pointed out by the United States Bureau of Mines, Department of 
Commerce, that purified bentonites would probably be admirably suitable for the manu- 
facture of pencil leads, and some of the large pencil companies are understood to be 
using this material already for indelible leads and crayon work, thus effecting a consider- 
able saving in grinding cost. The use of some other wetting agent would eliminate 
the excessive drying shrinkage resulting from the use of water with alkali types. The 
manufacturers of indelible leads, crayons, pastel colors, and the like, where grease or 
wax is used in the mix, would, it is suggested, find bentonite of considerable value as a 
constituent of their products.—Chem. Age, 20, 543 (June 8, 1929). 

Production of Cadmium in U. S. The production of metallic cadmium in the 
United States in 1928 amounted to 1,875,896 pounds, valued at $1,144,297. This is an 
increase of 75 per cent in quantity over the production of 1,074,654 pounds in 1927. 
There were 233,101 pounds of cadmium, valued at $128,901, imported into the United 
States during 1928, compared with 22,400 pounds, valued at $13,172, in 1927. No 
imports of this metal were recorded for 1926. In addition to metallic cadmium, domes- 
tic manufacturers reported some production of the following cadmium compounds in 
1928: Cadmium sulfide, cadmium sulfate, cadmium hydrate, cadmium oxide, and 
cadmium lithopone. The estimated cadmium content of cadmium compounds pro- 
duced was 240,000 pounds, valued at $228,013, in 1928, compared with 229,000 pounds, 
valued at $191,051, in 1927.—Chem. Age 
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THE HISTORICAL DEVELOPMENT AND THEORY OF AMMONIA 
SYNTHESIS* 


A. MITTASCH AND W. FRANKENBURGER, I. G. LABORATORIES, OPpPAU, GERMANY 


Among the numerous catalytic processes of industry, there is hardly 
one which has brought so much attention and profit to the study of ca- 
talysis as the ammonia synthesis. In a period of twenty years, it has ad- 
vanced from a state of mere empiricism and fruitless speculation to one 
of scientific study and technical realization. ‘This development has been 
described frequently in the past years.' The introductory researches 
by Nernst and the fundamental work of Haber in conjunction with the 
Badische Anilin und Soda Fabrik (now the I. G. F.) led to the working 
out of practical, large-scale methods. 

In this paper, the development is to be treated from the chemical side, 
and particularly from the point of view of catalysis. For the catalyst 
is the heart of every catalytic reaction, without whose heartbeat the re- 
action must stop.’ 

A method of investigation of ammonia catalysts, supported by con- 
clusive experimental work, was first carried out by Nernst and by Haber. 
The work of Haber goes farther back in point of time, whereas, as far as 
the high pressure reaction is concerned, Nernst has precedence. In the 
first work done by Nernst and his associates with high pressure (1906- 
07) relatively inefficient catalysts were used; platinum foil, finely di- 
vided iron, and electrolytically deposited manganese being the only mate- 
rials applicable.* 

Similarly, Haber started with weakly active catalysts—finely divided 
iron, calcium, manganese, chromium, and nickel occupying his attention 
during 1904-1907. Of course, Haber did not rest content with these, and 

* Delivered before the ‘“‘Conference on Catalysis and the Mechanism of Chemical 
Reactions” at the Dedication of the New Chemical Laboratory, Princeton University, 
September 28, 1929. 

1 Bernthsen, Z. angew. Chem., 26, 10 (1913); Haber, Jbid., 1914, 473; Bosch, 
Natur. Monat., 8, 867 (1920); Mittasch, Jb7d., 1925, 205; Mittasch, Ber., 59, 13 (1926); 
C. Miiller in Ullman, ‘‘Enzyklopadie der Techn. Chem.,’’ 2nd edition, 1, pp. 363-427. 

2 Thus we pass over the earlier efforts of Doebereiner (1823), Johnson (1881), and 
Woltereck (about 1900). They did not give a deep insight into the conditions under 
which ammonia catalysis can take place, and because of the state of the science, they 
could not. They could not give more than a hint of a qualitative source and, without 
exception, these hints as well as their experimental connections, were poor, or even 
completely without foundation. 

3 The following are the most important references leading to a scientific treatment 
of synthetic ammonia catalysis: Ramsay and Young, J. Chem. Soc., 45, 88 (1881); 
K. Baur, Ber., 34, 2382 (1901); E. Baur, Z. anorg. Chem., 29, 305 (1901); Perman and 
Atkinson, Proc. Roy. Soc., '74, 110 (1904); Perman and Atkinson, Jbid., 76, 167 (1905). 

On the technical side, a patent of Le Chatelier’s [French, 313,950 (1901)] is of in- 


terest. 














2098 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1929 


he was the first to set out experimentally in the search for new highly 
active materials. ‘The results are well known. After indifferent success 
with cerium, splendid catalysts were found in metallic osmium, and shortly 
after in uranium metal or carbide. These were far superior to the con- 
tact masses hitherto used in the ammonia synthesis.‘ 

In the following years, further development was carried out exclusively 
in the Badische Company, which had taken over Haber’s investigations. 


Badische Investigations, 1910-12 


Between 1910 and 1912, Bosch, Mittasch, and their co-workers (Stern, 
Wolf, etc.) discovered a whole series of strongly active catalysts, among 
which industry was able to choose the most useful. Further develop- 
meuts in principle beyond these latter examples has not been forthcoming 
up to the present time. So, we distinguish two groups of contact masses. 
The first consists of catalysts allied to those found by Haber, and the 
second of those we found by new lines of investigation.® 

A. Pure Metals.—We write ‘pure’ metals with a purpose, for the 
work in the Badische, which was the basis for our information, showed 
that the purity of the substance, 1. e., the absence of certain poisons, has the 
greatest significance in synthetic ammonia catalysts. The responsibility 
for poisoning of the contact mass was next associated with various non- 
metals (S, Se, Te, As, P, etc.). The effect was greatest in the case of sul- 
fur, which can make the catalyst useless when present in mere traces (0.01 
per cent or less). As a rule, this effect is not so great for phosphorus, 
etc. Furthermore, such easily reducible low-melting metals as lead and 
bismuth were recognized to be poisonous.® 

Of the pure metals, the following were thoroughly investigated. Iron. 
The pure metal by itself was found to be very poorly efficient, its activity 
being very good at the start of a reaction, but falling off very rapidly there- 
after. By particular methods of preparation, the activity of pure iron 
can be increased, but it never performs in a satisfactory manner over a 
long period of time. It was found that’ iron was not nearly so satisfac- 
tory as a metal which had not yet been investigated, namely, molybdenum. 
Molybdenum has the added advantage of being less sensitive to poisons.® 

As we discovered, it was not necessary to start with metallic molybdenum, 
molybdic acid or ammonium molybdate taking its place in the contact 
chamber. Under the influence of nitrogen and hydrogen gases (at, say, 


4German Patents 223,408 (Os), 229,126 (U). Both 1909. See also Haber, 
Z. angew. Chem., 1914, 473; Z. Elektrochem., 20, 597 (1914); Naturwiss., 10, 1041 (1922). 

5 The whole development is described in detail in Ullman, 1, pp. 420, etc. 

6 With regard to poisons, see German patents 254,344 and 263,612 (1910). 

7 German patents 246,377; 256,855; 259,702. 

8 German patent 246,377 (1910). 
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500°C. and 100 atmospheres pressure), the grains are gradually changed 
to a molybdenum nitride containing about 9 per cent nitrogen. ‘This 
is accompanied by a parallel increase in the rate of formation of ammonia, 
the nitride being the catalytic agent. Tungsten behaves as a rather poor 
imitation of molybdenum,® and is without further significance. 

Iron, molybdenum, and tungsten have the great advantage of* being 
reduced by hydrogen at moderately high temperatures, so that a slight 
amount of oxygen, steam, CO, or CO, in the gas mixture does not spoil 
the catalyst. In other cases, the best yields were obtained with absolutely 
pure, dry gas, as had already been found.'? 

The metals we have mentioned stand in contrast to those used earlier 
(Mn, U, Ce) which are irreversibly oxidized by traces of free or combined 
oxygen. ‘‘Irreversible’’ refers only to oxidation under the conditions of 
catalysis. 

Equivalent to the metals are the corresponding hydrides, nitrides, 
amides, carbides, cyanides, and oxides; in case we are dealing with easily 
reduced metals. In the reaction chamber, the initial catalytic mass is 
chemically changed, and finally gives the same end product. Whether 
this will be a metal or a nitride, etc., cannot be predicted, and can only 
be determined by careful analysis of catalysts which have been used over 
a long period of time. In the case of iron, we always obtain the pure 
metal, no matter what the starting material may be. With adsorbed or 
dissolved gases, and ammonia, molybdenum forms a nitride. 

B. Activated Metals.—Under A, the work of the Badische Company 
was described in relation to the previous more theoretical work. Now 
we will survey a series of experiments in which a new direction was taken. 
This work was the result of an inquiry as to whether metals, only slightly 
active as such, could be improved, by the addition of other substances, 
so that a satisfactory catalytic action would result." 

This work was brought about by our observation, somewhat earlier, 
of the advantageous action accompanying the formation of nitrides from 
metals or oxides. In this way we were led to assume that added substances 
can work to advantage in the ammonia synthesis, as the latter can be 
linked with intermediate nitride formation. The result of determined 
efforts in this direction was complete fulfilment of our expectations, even 

® German patents 259,996, 260,756 (1911). 

10 In regard to the elimination of oxygen, see German patent 259,871 (1911). 

11 The nomenclature of this process is not uniform. In the German patent litera- 
ture we find the words ‘‘Aktivierung,”’ ‘“‘Aktivator,”’ ‘“‘Aktivieren,’’ corresponding to the 
Anglo-Saxon ‘“‘promoter.’’ In connection with the expressions used by Brode in homo- 
geneous catalysis [Z. phys. Chem., 37, 257 (1901)] we now find the terms ‘‘verstirken,”’ 
and “‘Verstirkerwirkung”’ applied [Schwab-Ergebn. d. Exakt. Naturwiss., VII, 322, ete. 
(1928)]. Compare: Mittasch, Z. f. Elektrochem., 35, 96 (1929); Pietsch, Jbid., 35, 366 
(1929). 
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though the hypothesis we had made concerning the mechanism of these 
mixtures proved to be in partial error in certain cases. 

Experiments were first made with metallic iron, and in a similar manner 
with nickel and cobalt, leading to the following results.'* 

1. Pure iron and similar metals are definitely improved by mixing 
with them metallic oxides, in particular, such difficultly reducible and 
high-melting oxides as Al,O; and MgO. ‘This is termed “‘simple activator.”’ 

2. Pure iron and the like are also essentially improved in their activity 
by the presence of metals particularly active catalytically (mutual acti- 
vation). So, it is advantageous to unite iron and its adsorbed hydrogen 
with such a metal as Mo, which adsorbs or combines with nitrogen.!* 

3. Such a substance as copper is practically indifferent. Others, 
by themselves, or along with added materials, are strongly poisonous. 
(See section A.) In the simultaneous presence of ‘promoters’ and 
“‘poisons,’’ particular cases result. According to the conditions, we may 
have anything from complete compensation of the poisons up to a total 
preponderance of the poisoning action. 

4. Slightly or moderately active metals, particularly those which are 
difficultly reducible (easily oxidized) can be improved as ammonia catalysts 
just as Fe, Co, and Ni were improved—by the addition of metals. As 
a rule, combinations of metals which do not stand too close to one another 
in their chemical relations give the best results. 

5. By the addition of third or fourth components, the catalytic ac- 
tivity can be increased still more. A typical example is the mixture Fe + 
Al.O; + K,O." 

So, in 1911, we could distinguish the following groups of ammonia cata- 


lysts: 





I. Fe (Co, Ni) catalysts activated by oxides of other elements. 


Fe-Al,O; Fe-MgO 

Fe-Rare earths Fe-Cr.03, MnO, etc. 
Fe-Al,O3-K,0, etc. Co-Al.Os, ete. 

II. Combinations of Fe, Ni, Co, etc., with other metals. 

Fe-Mo Ni-Mo Co-Mo Pd-Mo 
Fe-W Ni-W Co-W Pd-W 


12 German patents 249,447; 254,437; 258,146; 261,507; 262,823; 276,133; 
286,430. American 1,068,967; 1,068,968; 1,068,969; 1,094,194; 1,118,628; 1,148,750; 
1,152,930. These patents were all taken out between 1910 and 1912. 

13 Compare the particular example of Ti-Pt given by Hlavati—German patents 
275,343 and 275,663. 

14 Such mixtures were used very early: for example, in 1910, iron with 20 per cent 
aluminum nitrate and 10 per cent potassium carbonate was dissolved in nitric acid, 


evaporated, and the nitrates calcined. 
November 1910: iron + 2 per cent Al + 1 per cent MgO + 1 per cent KNO;, 
or iron + aluminate of soda or calcium, in an oxidizing atmosphere. 








Sr 
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Fe-Li Ni-Li Co-Li Pt-Mo 
Fe-Sr Fe-Sr Co-Na Pt-W 


III. Combinations of metals with one another, where the particular 
object is to choose the combination so that the components are markedly 
different in their chemical properties. We give here a list of examples 
in connection with the American patent 1,094,194 of the Badische (1910).!® 


Al-Mg Cr-Mg Li-Os Mn-V 
Al-Mn Cr-Os Li-W Mo-Ta 
Ba-Cr Cr-Zr Li-V Mo-Zr 
Ba-Mg Cr-Na Mg-Mo Na-Os 
Ba-Os K-V Mg-Na Th-Os 
Ca-Mn La-Mo Mg-U U-Zn 
Ce-Mg Li-Mn Mg-V Y-Zr 
Ce-Mo Li-Cb Mn-Os W-Zr 


It should be noticed that, in place of the metals alone, the correspond- 
ing hydrides, nitrides, amides, carbides, and cyanides may be used. 
Furthermore, corresponding ternary mixtures can be used advan- 


tageously: 
Al-Cr-Na Cr-Mn-Na Mo-Pt-UQ, 
Al-Co-Na Cr-Ni-K Ni-Mo-MnO 
Be-Mn-Na Co-V-K etc. 
Cr-Mn-Na Mo-Pd-K 


Methods of Preparation 


Since heterogeneous catalysis works best on contact masses with a large 

surface, the following forms of catalysts were first considered: 
(a) powders; 
(b) porous grains and lumps; 
(c) supported catalysts. 

The emphasis on (b) has heretofore been for practical reasons, since 
the advantages of easy manipulation of the contact masses and low re- 
sistance to the flow of gas, are also present for greater thicknesses. The 
application of supports (c), is of no advantage with cheap catalysts. 

Numerous methods of preparation had been considered, of which many 
examples may be found in the patent literature of 1910-1912. The most 
important methods of preparation for mixed catalysts are: 


(a) Simple mixing of the components in powdered form, with subse-- 


quent compression. 

(b) Preparation of compact oxide masses, which are then reduced 
in the contact chamber. This method is particularly useful for iron. 
The iron, along with the necessary additions, is melted in the presence 


15 Compare German patents 261,507 and 276,133. 
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of a stream of oxygen, an oxide resulting which closely resembles magnetite 
(Fe;0,) chemically. After pulverizing, it may be put directly into the 
catalyst chamber.'® 

(c) Preparation of oxygen-containing compounds by ordinary precipi- 
tation from solution, by heating mixed nitrates, etc. 

(d) Soaking the catalyst A with a solution of the substance B. 

(e) The use of alloys of different sorts. 

(f) ‘The use of complex compounds which are changed to the active 
catalyst by heating in the contact bomb. The complex ferrocyanides 
are particularly useful. They were first employed in December 1912 
in our work. (Cerium ferrocyanide.)'” 

With methods (c) to (f), we can easily add supports if desired. 


The Development from 1913-1923 


In the foregoing we have described briefly the results which we obtained 
in the Badische in 1910-1912 with regard to catalysts for the synthesis 
of ammonia. ‘They are rather scattered in the patent literature and other 
places, so that a brief compilation may be welcome. 

In later work from other angles, the work of the Badische has been 
thoroughly verified. Nothing fundamentally new in connection with 
catalysts bas been found, so that we can refer merely to the description 
given in ‘“Ullman,”’ and the patent review it contains. As a matter of 
fact, in the various researches carried out from 1913 to 1929 the empha- 
sis has been placed not on the development of new catalysts, but on the 
scientific analysis of the new catalytic process. Thus, in England, France, 
and later most especially in the United States, efforts were initiated to 
penetrate more deeply into the mechanism of the synthetic ammonia 
process, and to elucidate the method in which the catalyst works. 

Work of this sort of a more theoretical orientation has been going on 
in the Badische from the beginning. But in industrial laboratories it 
has had to be in relatively narrow fields, because the object naturally 
had to be the employment of new results—particularly with mixed cata- 
lysts—in developing other technically important cases. So, with some 
interruption, the years 1913 to 1923 at the Badische were filled with work 
concerning various other industrially important reactions, in connection 
with which valuable catalytic data were obtained. For example, we have 
catalytic hydrogenation of organic compounds by catalysts of the type 
Ni + Al.O; (Bosch, Mittasch, Krauch, Schneider), catalytic oxidation 


16 German patents 254,437; 263,612 (1910). 

17 These ferrocyanide contact agents were first studied exhaustively by the Farben- 
fabriken Leverkusen. See German patents 285,698 and 286,719 of 1914. Also Mit- 
tasch and Kuss, Z. f. Elektrochem., 34, 159 (1928). 
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of ammonia with Fe,O0;3-Bi.O; (Bosch, Mittasch, Beck), catalytic prepara- 
tion of hydrogen according to the reaction 


CO + H.0 [= CO. + Hp 


(Bosch and Wild); and the catalytic production of methanol from CO 
and Hy by ZnO-Cr.O3 contact agents (Mittasch, Pier, and others).'® 
We had a relatively small amount of time to spend on other catalytic 
themes, and will not go into them here. As a matter of fact, a number 
of scientific results had been obtained by 1914 (unpublished for the most 
part), but a more intimate study of the theory of ammonia catalysis and 
ammonia-making catalysts could only be initiated some years ago. 


18 See Ber., 59, 13, etc. (1926). 


Chemical Repacking Improves Fertilizer. Breaking up a low-grade fertilizer and 
pushing its essential elements more compactly into another combination, as one might 
unpack three loosely filled trunks and cram their contents into a single tightly filled 
one, is a feat that is occupying much attention on the part of industrial chemists now- 
adays. At the recent meeting of the American Chemical Society at Minneapolis, E. L. 
Larison and R. J. Caro of the Anaconda Copper Mining Company, told how their con- 
cern is carrying on the process, in the interest of saving bulk and economizing on freight 
and truckage charges. 

Among the most widely used classes of fertilizers are the phosphates. A peculiarity 
of phosphates is that they can exist in three forms—three degrees of chemical packing. 
The basic metal—calcium usually—can carry either one, two, or three units of phos- 
phoric acid. Since the phosphoric acid is what the farmer especially wants on his field, 
the triple phosphate is the most desirable form, from the point of view of economy in 
handling. In nature, however, phosphate rock usually occurs in the single, or mono- 
phosphate form. The trick of the manufacture is to break off the phosphate portion 
of this rock, and tack two units of it on to a calcium atom already carrying one unit, 
thus converting the monophosphate into the more concentrated triphosphate. 

Another trick of double packing in fertilizer manufacture carried on by the Ana- 
conda firm is the combination of ammonia with phosphate. Crops want nitrogen as 
well as phosphorus, and ammonia contains nitrogen. Therefore a fertilizer combining 
the two satisfies two needs of plants at one application, again resulting in an economy 
in handling.—Science Service 

$4000 for Bark of Single Tree. The highest priced bark in the world is the dis- 
tinction claimed for a variety of cinnamon tree that grows in the province of Thanh Hoa, 
French Indo-China. ‘The tree reaches a height of thirty or thirty-five feet, and bears 
a white-spotted bark. 

When the tree is stripped, the bark is divided into three parts. That from the 
upper portion of the trunk is esteemed most highly, and that from the base the least. 
The King claims two-thirds of the bark from the upper two-thirds of the tree as his 
own; the rest is auctioned off. The bark of a single tree brings as much as 100,000 
francs, which even at post-war exchange rates means $4000. 

The Chinese and Annamese native doctors supply an avid market for this bark; 
in their mysterious pharmacopeia it is regarded as a cure-all.— Science Service 
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SOME LETTERS BY DOCTOR JOHN MACLEAN*!? 
WILLIAM FosTER, PRINCETON UNIVERSITY, PRINCETON, NEW JERSEY 


John Maclean, M.D., father of John Maclean, Jr., the tenth president 
of the College of New Jersey (Princeton), was born in the city of Glasgow, 
on March 1, 1771. After a thorough training in chemistry, medicine, 
and anatomy, Dr. Maclean engaged most successfully in the practice of 
physic and surgery, and in the twenty-first year of his age he became a 
member of the Faculty of Physicians and Surgeons of Glasgow University. 

Dr. Maclean left Scotland in April, 1795, and arrived at New York 
the following month. A little later he went to Philadelphia, where he 
met Dr. Benjamin Rush, a graduate of the Class of 1760 of the College 
of New Jersey, who advised him to go to Princeton. In the early summer 
of 1795, Dr. Maclean delivered in Nassau Hall a short course of lectures 
on chemistry, and on October Ist he was elected professor of chemistry and 
natural history.’ 

Professor Benjamin Silliman, Jr., of Yale, in a paper entitled ‘‘Ameri- 
can Contributions to Chemistry,’ and read July 31, 1874, on the occasion 
of the Priestley Centennial, said: 

Of the public seminaries of learning other than medical institutions where chemistry 
was taught from a separate chair and as a distinct branch of the college curriculum of 
instruction prior to 1800, we find but one, and that distinction belongs to Nassau Hall, 


Princeton, New Jersey. 


The writer recently found in the Princeton University library eight 
letters written by Dr. Maclean at the beginning of the last century, four 
of which were addressed to Benjamin Silliman, Sr., who gave his first 
lecture on chemistry at Yale on April 4, 1804, nine years after Dr. Maclean 
began lecturing at Princeton. 

It is of interest to note that chemistry was taught at some of the old 
American colleges before laboratories were built and equipped for prac- 
tical work in chemistry.4 According to Ernst von Meyer, 


The first laboratory in Britain, small though it was, in which a young man had the 
opportunity of working practically at the subject, was that of Thomas Thomson in 


* Read at the meeting of the Division of History of Chemistry, American Chemical 
Society, Columbus, Ohio, April 29, 1929. 

! A sketch of the life and letters of Dr. Maclean by Wm. Foster is contained in the 
booklet ‘‘Lectures on Combustion”’ by Joseph Priestley and by John Maclean, which was 
distributed among the participants in the recent dedication exercises of the new chemical 
laboratory at Princeton. 

2 See ‘‘Doctor Maclean and the Doctrine of Phlogiston,’’ by Wm. Foster, Tus 
JouRNAL, 2, 743-7 (Sept., 1925). 

3 See “A Chemist of a Century Ago,’’ Courtney L. Hall Zbid., 5, 253-7 (Mar., 
1928). 

4 See “Eliot and Storer,” Tenney L. Davis, [bid., 6, 868-79 (May, 1929). 
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Glasgow, established in 1817. This was therefore the first chemical laboratory for 
general instruction in any country. 


The first letter by Dr. Maclean was dated December 1, 1801; it was 
addressed to the Reverend Dr. Samuel Stanhope Smith, President of the 
College of New Jersey, and a graduate of the College in the class of 1769. 
He was a son-in-law of President John Witherspoon, a signer of the Dec- 
laration of Independence, whom he succeeded. 

President Smith had no doubt received a letter from President ‘Timothy 
Dwight, of Yale College, concerning chemical instruction. This was 
three years before Benjamin Silliman, Sr., began his lectures at Yale. 
The letter is as follows: 


My DEAR SIR: 

Be as obliging as to inform Dr. Dwight that I am of opinion it is impossible for me 
to require even a slight knowledge of chemistry without either making experiments or 
seeing them performed, and that to become proficient in the science it will require much 
practice as well as extensive reading. 

The necessity there is for seeing or making experiments proceeds chiefly from the 
nature of chemistry, but partly also from the manner it has been treated by those who 
have written on it. The objects of chemistry are innumerable and very minute, so that 
no description can be given of even the most simple of its principles which will convey 
an adequate idea of it to a person who has never seen it performed, and probably it is 
from being aware of this circumstance that the elementary writers on this science have 
treated it as if they expected it to be read only by those who were in some degree already 
acquainted with it and by those who were to have at the same time the assistance of a 
master. 

The books most necessary for a student to have in the profession are: 

Lavoisier's ‘“Elements of Chemistry” 

Fourcroy’s ‘‘EKlements of Chemistry”’ 

Chaptal’s ‘“‘Elements of Chemistry” 

Thiers’ ‘‘Chemical Dictionary” 
Thomson's ‘‘Mineralogy”’ 
Scheele’s ‘‘Chemical Essays”’ 
Priestley’s ‘Experiments on Airs’’ 
Annales de Chimie 

Crell’s Chemical Journal 


3 volumes 





But by far the most valuable part of chemical writings is to be found in the publica- 
tions of the different learned societies of Europe and in treatises written on particular 
subjects. The student will find references to most of these in the books above recom- 
mended. 

The student would do well to furnish himself with a portable chest of chemistry, 
such as that of Gottling. It contains the most common chemical reagents and is ac- 
companied with a book describing in a plain manner the Chest, and containing directions 
for performing some simple experiments. It may serve as a very poor substitute for a 
course of instruction from a master. 

Iam 


Your most obt. servant, 
1 Dec., 1801 JoHN MACLEAN 
Rev'd Dr. Sam. S. Smith 
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The next letter was addressed to Benjamin Silliman,? under date of 
August 10, 1803. This was soon after the burning of Nassau Hall, which 
occurred on March 6, 1802. That Silliman was planning to study at 
Princeton, is also clearly shown by another letter, dated February 5, 1804. 
The most important part of the first Silliman letter is as follows: 


























Princeton, 10th Aug., 1803 
DEAR SIR: 

Your letter of the 6th inst. I received three days ago. The keeping of boarders 
has never been agreeable to the members of my family. When the College burned we, 
as well as all the householders in the village, took students into our families; but since 
it has been rebuilt, we have declined it; so that I have lately been obliged to refuse 
several applications. . . . 

On looking over the list of articles of chemical apparatus in your possession they 
appear to be sufficient for teaching the principles of chemistry. Perhaps a mercurial 
pneumatic-chemical trough, a galvanic apparatus, a large double convex lens, and a 
simple apparatus for the decomposition of water might be added to it with advantage. 
But there is no end to chemical apparatus. An experimenter will every now and then 
find that he is in want of something which it was impossible to foresee. However, this 
is a principle which ought never to be lost sight of, that the more simple an apparatus 
(provided it be sufficient), the better. A complicated set of machinery, without adding 
to the accuracy of the experiments, tends to bewilder the student; while a man with 
plenty of bottles, tubes and corks may, with the assistance of a blowpipe, vary his 
apparatus so as to perform an infinity of experiments as well for use as amusement. 

Our college is doing well. We have 130 students. The buildings we are now erect- 
ing are more extensive than was contemplated when I had the pleasure of seeing you. 
My room—lI mean that for philosophical and chemical experiments—will not be fin- 
ished before January, if then; and the articles necessary to complete my apparatus 
cannot be here before that time. 

Permit me to assure you it will give me much pleasure to see and correspond with 
you, and believe me 

Your most obt. servant, 
Ben. Silliman, Esq. Joun MACLEAN 
Yale College, New Haven 


The second letter was addressed to Silliman when he was a student in 
Philadelphia. It was in reply to a letter which J. W. Bradford, a Prince- 
ton tutor, had received from Silliman. It was written on February 5, 
1804, and runs as follows: 


DEAR SIR: 












Mr. Bradford our Tutor has shewn to me your letter of the 27th Jan’y. I am sorry 
to inform you my dream is yet unfinished and will remain so all winter, so that I am un- 
certain whether I will attempt to teach chemistry till the summer; this, however, will 
rest with the faculty. If it be determined that chemistry is to be taught this winter 
I will begin in the course of a week and will spend three days each week at it till near the 
end of our session, which will be on the first Wednesday after the second Tuesday in 
April. It would give us much pleasure to have you with us at Princeton, and altho’ 
it will be out of my power to try any experiment of consequence till my room is finished 
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and I get an addition to my apparatus, yet I would be happy to converse with you on the 
subject of our profession. 
I am with much esteem 
Your obt. servant, 
JoHN MACLEAN 


N. B. You will oblige me by informing me whether there is any person at Phila- 
delphia who keeps retorts and other chemical vessels for sale, as also whether there is 
any of the red precipitate of mercury—I mean the precipitatus per se—to be had and at 
what price. 


Mr. SILLIMAN: 

According to your request I handed your letter to Dr. Maclean. He returned it to 
me with the above open, and directed to you. As he has given answer to your inquiries 
I will not trouble you by a repetition of them in a separate letter. 

Yours truly, 
J. W. BRADFORD 


In the third letter, dated February 10, 1810, Dr. Maclean refers to 
the editing of an American edition of Henry’s “Chemistry.” The follow- 
ing is a copy of the letter: 


Princeton, 10th Feb., 1810. 
MY DEAR SIR: 

I had the pleasure of receiving your favor of the 8th inst.; but owing to my having 
bruised, severely, one of my fingers I could not answer it. Permit me to congratulate 
you on your marriage and to assure you it will give me much pleasure, if I ever have it 
in my power, to accept of your kind invitation, and to pay my respects to you and the 
other gentlemen of your college. 

In regard to chemistry, you ought to be thankful that you are only liable to ‘‘grow- 
ing rusty.”’ As for me, owing in a great measure to certain arrangements in our College, 
I have paid no attention to it for the past eighteen months; so that it will require a 
scraper and burnisher to rub away the rust I have contracted. This being the case it 
would be wrong for me to suggest anything as fit to be added to or attended in Henry's 
“Chemistry.”’ Indeed, I dislike the notion of altering another man’s book—and as for 
Henry’s, altho’ I still think it a good book, yet if I were to alter it, very probably, it 
would be so modelled as to appear a new one—I say probably, for I must go to study 
again. 

With sincere wishes for your welfare and that of every one dear to you, 

Iam 
Your obt. servant and friend, 
JoHN MACLEAN 


The following interesting postscript constitutes a part of this communi- 
cation: 


Have you seen the last number of the Medical Repository? If not, be informed 
that the great Gas Holder Mitchill, in order to excite a blaze, has thrown two bubbles of 
hydrogen at the heads of the antiphlogistians—God help him; like all other tail bearers 
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of Stahl, he thinks he must be right, if his opponents in any one instance have been 
wrong. I hope that some one will give him, if he is worthy of notice, that flagellation 
that he merits. 


The gentleman referred to was Professor Mitchill of Columbia College.** 

The fourth letter to Silliman was dated May 14, IS11. It was coneern- 
ing one Dr. McLane, a former student at Princeton. A copy of the letter 
is given below. 


Princeton, 14th May, 1811. 
My DEAR SIR: 

Permit me to introduce to you the bearer of this—Dr. McLane; he was formerly 
a student at this College and has studied medicine at Philadelphia. He intends visiting 
Kurope before he settles himself; but having the laudable ambition of being well ac- 
quainted with his own country before he visits foreign ones he is now on a journey to 
New England. You will oblige me by showing him such attention as may be necessary 
while he is at New Haven. 

I have seen and read with pleasure the additions you have made to the Boston 
edition of Henry; but owing to some unaccountable negligence I have not got the 
number of Bruce’s Journal in which are your remarks on the phlogiston theory. By the 
by, I presume you have heard that Gay-Lussac and Thénard are now satisfied they were 
too hasty in renouncing the antiphlogistic doctrine. Be so good as to present my re- 
spects to Dr. Dwight and Mr. Day. 

Wishing you every happiness, 
I remain, Dr. Sir, 
Yours sincerely, 
JOHN MACLEAN 
Prof. Silliman, Yale College. 


A letter dated September 29, 1808, was addressed to Samuel Bayard, 
Esq. According to this letter, Dr. Maclean was Clerk of the Board of 
Trustees of the College of New Jersey. 


DEar SIR: 

My neck is still so stiff and painful that I am afraid to venture out today. I hope 
the Trustees will excuse me for not attending them and that they will appoint a clerk p. t. 

You will oblige me by mentioning the claim made by Mr. Ralph Phillips, to have 
returned to him the amount paid for boarding by his son when at home by permission— 
the time was eight weeks—excuse me for suggesting the propriety of making some general 
rules on this subject. Ought there to be a distinction made between those whose con- 
nection with the College is dissolved by dismission, suspension and otherwise; and those 
who are permitted to leave the College for a few weeks, but the time of whose return is 
uncertain? 

The Trustees at their last meeting directed the Faculty to charge the charitable 
funds with the room rent of boarding of the students of Divinity after deducting the 
dollar per week paid by them; and at a preceding meeting, as you may find by looking 


5 See Edgar F. Smith’s ‘“‘Priestley in America,’’ pp. 82-9. 
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at the index of vol. 2d. of minute book, they ordered the pension to be continued to 
those who have received one from the charitable funds, and who choose to remain here 
as students of Divinity, but with a deduction of the usual tuition money. Accordingly 
since that time such have been paid $65 instead of $30 possession. Be so good as to 
enquire whether this tuition money is to be passed to the credit of the College, and in 
general whether the charitable funds are to be charged with the tuition of the students of 
Divinity. If either or both of these be the case, be so good as to get an order to that 
effect entered on the minutes. 

I am with much respect 

Your obt. servant, 
Joun MACLEAN 

Sam. Bayard, Esq. 


A letter under date of June 10, 1810, was addressed to Dr. Ebenezer 
Stockton, a graduate of the College in the class of 1780. When Dr. Mac- 
lean came to Princeton in 1795, he formed a partnership with Dr. Stockton 
‘for the practice of physic and surgery.’’ This partnership was soon dis- 
solved, however, for after Dr. Maclean was elected to a chair of chemistry 
in the College of New Jersey, he soon decided to devote his entire time to 
teaching. 

In the Stockton letter Dr. Maclean advocates: 


that all the regularly licensed physicians and surgeons of the State should on 
application be received as members of the Medical Society and that they should be 
invited to become subscribers to a fund to be raised for the support of their widows 
and children; and that while this fund should be held in trust by the Medical Society, 
the management of it should be confined to such members as were contributors towards 
it. I was induced to recommend this from experience. Being a member of the Faculty 
of Physicians and Surgeons of Glasgow which was incorporated for the promotion of 
Medical Science, I observed the attendance of the members at their monthly meetings 
was not very punctual until a fund for the support of their widows and children was in- 
stituted and then few neglected to be present. Besides, before that took place few could 
be induced to become members who could avoid it; yet afterwards many solicited for 
admission and were admitted who otherwise would rather have kept the admission fee 
in their pockets. The fee I paid together with other little expenses attending the 
admission amounted to sixty guineas and I have been told it had since been raised. 
Thus an object not contemplated at the institution of the Faculty, tho’ useful in itself, 
has been one means of raising its respectability and increasing the patronage extended to 
it. Many schemes might be proposed for such a fund as has been suggested, but per- 
haps one, the same principles with that for the support of the widows and children 
of Presbyterian ministers, would be as eligible as any. 


The last letter was addressed to Major B. Walker, of the State of New 
York, and is dated July 27, 1812. It concerns his call to the chair of chem- 
istry in William and Mary College, Williamsburg, Virginia, and also the 
education of Theodore Bainbridge, a nephew of Mrs. Maclean. Dr. 
Maclean married Phoebe Bainbridge, on November 7, 1798. She was the 
eldest daughter of Absalom Bainbridge, practitioner of medicine in New 
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‘ork, and a sister of Commodore Bainbridge, U. S. N. The letter reads 
is follows: 


SIR: 

Through inexcusable negligence your favor of the 31st of last January has not been 
answered. The receipt for three hundred and ninety-one dollars and 63 cents on acct. 
of Theodore Bainbridge was received and afterwards accepted by the Bank of Pennsyl- 
vania with deduction. 

My reason for addressing you at this time is that as I intend to move from this 
place to the State of Virginia and am doubtfull how far it would be proper to take 
Theodore to such distance from his sister, I wish to have your advice on the subject. 
Having been appointed a Professor in William and Mary College, I will probably 
settle at Williamsburg. Could a good academy be found in your neighborhood where 
he would be strictly attended to, it would perhaps be better to place him there. I 
say strictly attended to, for altho’ he is a kind-hearted fellow, he from his tempestuous 
temper requires to be with one of whom he stands in awe. 











THE FLAT STONE IN THE FOREGROUND COVERS THE TOMB 
OF JOHN MACLEAN 


His uncle Commodore Bainbridge is of opinion I ought to take him along with me; 
but as I am doubtfull of the propriety of it you will oblige me by informing me as soon 
as possible what you and the other executors of the boy’s mother’s estate think of it. 

Iam 
Your obt. servant, 
JOHN MACLEAN 

Major B. Walker, 

Utica, State of N. Y. 


Dr. Maclean spent a year at Williamsburg, but as he was in poor health 
he returned to Princeton at the close of the college year, where he died 
on February 17, 1814. He was buried in the old cemetery, his grave being 
contiguous to those of the college presidents and professors. ‘The inscrip- 
tion on Dr. Maclean’s tomb is given herewith. 
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The Inscription on 
Original 


Laus DEo Optimo Maximo 
Intra hoc Sepulchrum, 
depositae sunt, spe resurrectionis beatae, 
Reliquiae Mortales 
Johannis Maclean, M.D. 
Viri admodum venerandi: 
omnibus dotibus animi praecellentis: 
5 Qui 
Glasguae Scotorum natus, 
Kal. Martii A. D. MDCCLX XI. 
In Americam migravit Anno MDCCXCV. 
Physicae Naturalis scientia penitus 
instructus et 
Arte Chemica praecipue florens. 
Earum Artium 
in Academia Nassovica Professor 
designatus est. Prid. Kal. Oct. ejusdem Anni 
Professoribus ac Juventuti in Collegio 
Mire dilectus, atque observatus, 
E vita eheu decessit 
Omnibus plorandus. 
Idibus Februarii 
MDCCCXIV. 


Women Scientists Test Aluminum Cooking Utensils. 
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Dr. MacLean’s Tomb 


Translation 


To Gop, THE GREATEST AND THE BEsT, 
BE GLory. 
Within this tomb, in hope of a happy 
resurrection, 
are deposited the mortal remains 
of John Maclean, M.D., 
a man to be held in great veneration, with 
all the 
endowments of a superior mind, 
who 
born at Glasgow, Scotland, 
on the Kalends of March, A. D., 1771, 
removed to America, in the year 1795. 
Thoroughly versed 
in the Science of Natural Philosophy, 
and especially excelling in the Art of 
Chemistry, 
he was chosen Professor of these 
at Nassau Hall, 
on the 30th of September of the same year. 
Exceedingly beloved and esteemed by the 
professors and youth of the College, 
he departed this life, 
lamented by all, 
on the Ides of February, 
1814. 


Arts 


Purveyors of feminine 





commodities, domestic and otherwise, had better watch out for the women scientists 
who check up on extravagant advertising claims. 

Catherine Landreth and Mrs. R. O. Hutchinson of the department of home eco- 
nomics at the State College of Washington received so many inquiries from house- 
wives about the relative merits of the high-priced, heavy, so-called ‘“‘waterless’’ alumi- 
num ware now on the market, and lighter weight aluminum utensils that they decided 
to see if the moie expensive ware was worth the money. 

“As the heavy utensils cost approximately three times as much as the well-con- 
structed light weight utensils,’ the domestic economists pointed out, “it is a matter of 
practical importance to know whether the high original outlay for the heavy ware is 
compensated for by the saving in fuel and food bills claimed by the manufacturer.” 

So they selected five well-made kettles of widely known make and measured 
capacity and performed identical cooking tests with each one. Asa result they found 
that the extent of evaporation from kettles depends, not on the weight of the vessel, 
but on how tightly the lid fits. Waterless cooking, that is, boiling vegetables in a 
minimum of water, can be achieved, they found, in either light or heavy kettles with 


covers that fit properly. Consequently the greater cost of the heavy ware is only 


justified in greater durability, they concluded.—Science Service 
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STRUCTURE IN AMORPHOUS AND COLLOIDAL MATTER* 


James W. McBain, STANFORD UNIVERSITY, STANFORD UNIVERSITY, CALIFORNIA 


1 am deeply sensible of the honor of having been invited to address so 
distinguished an assembly. I can respond only by taking my courage in 
both hands and reviewing some of the commonest phenomena of matter, 
describing them with sufficient tinge of personal bias to make the subject 
provocative; that is, provocative, I hope, of further and more satisfactory 
investigations by many minds which may ultimately lead to more defini- 
tive knowledge of these fundamental phenomena. 

My subject is ‘‘Structure in Amorphous and Colloidal Matter.’”’ I 
have chosen this topic because it deals with the elements of science, every- 
day aspects which are too commonly neglected and which intimately 
concern every experimentalist in every branch of science and offer at the 
same time problems of the greatest theoretical interest and of some com- 
plexity. I have treated these subjects together because I think it of im- 
portance that they should always be regarded as a connected whole, that 
a one-sided investigation of any one of these related topics cannot be 
completely fruitful unless its consequences for all the others are carefully 
weighed. 

During this address I have the privilege of the pulpit, in that the audi- 
ence cannot talk back. So on behalf of the numerous members present 
who cannot voice their comments I should like to make it quite clear 
that I am well aware that there is a very great deal to be said not altogether 
in agreement with the simplified conceptions of this rapid survey. 

In an able review in Nature a few weeks ago, dealing with a treatise 
ranking with those of Bertrand Russell and Whitehead, the reviewer 
quotes with approval the following statement: ‘‘The assertion that 
physical space has three dimensions is on a par with the assertion that 
matter exists in three states of aggregation: it describes a fundamental 
fact of the objective world, for which no explanation has vet been found.” 
It follows from this rather naive pronouncement that if we are to deal 
with states of aggregation such as the several kinds of liquid crystals, 
colloids, and films, it will be analogous to discussing the fourth, fifth, and 
much higher dimensions. This gives a fresh meaning to the now some- 
what hackneyed phrase, ‘‘the world of neglected dimensions.” 

It is customary to dismiss the topics of liquids, amorphous and colloidal. 
matter as being just what their name implies, that is, merely chaotic. 
However, there is no difficulty in showing that such a position is untenable. 
The only perfect chaos that we know is a perfect gas. Every other form 

* General address given before the Pacific Division of the American Association 

for the Advancement of Science and seven sections of the American Chemical Society 
at Berkeley, California, on June 20, 1929, 
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A LIQUID of matter exhibits structure more or 
less perfectly developed. % shall en- 
deavor to illustrate this by referring in 
turn to the systems portrayed in the 
diagrams which I have here assembled. 
I may say that I have provided as 
many diagrams and slides as possible in 
order to distract the audience’s mind 

FiGcuRE 1 from my talk. I hope, however, that 
you may be able to see some order in 

their disorder, some method in their madness. 

The great principle which they illustrate is the attraction of like for like. 
This may be paraphrased as ‘‘birds of a feather flock together.”” The 
chemist has tended to overemphasize the attraction of opposites, forgetting 
that in his laboratory 
procedure he continually 
makes use of the principle 
of likeness, as, for ex- 
ample, in choosing a suit- 
able solvent. All the 
alcohols dissolve each 
other and the hydro- 





NITRO BENZALDENYDE 


carbons behave likewise ( POWDER ) 
among themselves. ‘The 
forces of cohesion, which, 

of course, involve like 

molecules, may rival the 

better known forces of 


chemical affinity. 
We begin with our 
simplest case, a pure 
liquid, and consider only 
its interior, for it is well 
known that the exterior 
has a more or less oriented 
structure. Harkins and 
Langmuir have shown 
that the molecules of the 
surface of a liquid are so 
arrangedas toexpose their 
least active parts. I need : ° 
P. Krishnamurti, Ind. J. Phys. 


not dwell further — FicuRE 2.—X-Ray DIFFRACTIONS IN SOLID AND 
their well-known work. Liguip STATES 
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or The diagram shown in Figure 1 is a combination of two alternative con- PF 
en- ceptions put forward in 1927 by Sogani,' one of Raman’s collaborators, 
x in on the basis of X-ray evidence. Priority for present-day conceptions 
the appears to lie with Sir C. V. Raman and his school in India. In March, 
led. 1923, in a letter to Nature with an accompanying comment by Sir William 
as Bragg, Raman first outlined his rather indefinite views as to liquids, liquid 
> in crystals and glasses, and 
ind in May, 1923, a letter to in 
hat Nature by L. V. King of 
in Montreal concluded that 
liquids have ‘an ex- 
ke. tremely fine-grained crys- 
‘he 1 talline structure,’ the 
ing 1 same expression being 
used in connection with TRIMETHYL CAHBINOL 


the work of G. W. Stew- 
art of Iowa at the Co- 
lumbus meeting of the 
American Chemical So- 
: ciety in May. I have 
not dared to alter the 
positions of the molecules 
in Sogani’s “diagram, 
which is the concrete il- 
lustration of the concep- 
tion of the Raman school, 
because investigators 
here and abroad fluctuate 
between the two extremes 
of this minimum of orien- 
tation and a practically 





complete crystalline 1.CARS., SGLN.1:3 
structure for liquids. P. Krishnamurti, Ind. J. Phys. 
The Indian work has ‘ 

FIGURE 3.—X-RAy DIFFRACTIONS IN LIQUID 
been developed by MIXTURES 


Sogani, Venkateswaren, 

Krishnamurti, Vaidyanathan and others and makes up the bulk of the 
Indian Journal of Physics. Of the extensive work in Holland, that of J. R. 
Katz? may be mentioned, while that of G. W. Stewart* of lowa from 
1927 onward appears to be better known in this country. 





1C. M. Sogani, Indian J. Physics, 2, 113 (1927). 
2 J. R. Katz, Z. angew. Chem., 41, 328 (1928). i 
3G. W. Stewart, Phys. Rev., 27, 104 (1926); 30, 232 (1927); 31, 1 (1928). 
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When a pencil of X-rays is passed through a liquid, one, two, or three 
more or less definite halos are produced. ‘These are not due to the in- 
dividual molecules because liquid argon and mercury show the same 
type of halos as ordinary compounds. They are therefore due to cluster- 
ing or orientation of the molecules of the liquid. These cannot be close 
packed because in general the halos are not sharp enough. I will illus- 
trate these effects with a 
few illustrations (I‘igures 
2, 3, and 4) taken from 
the /ndian Journal of 
Physics, showing (1) pow- 
ders compared with li- 
quids, (2) typical liquids 
and liquid mixtures, and 
(3) solutions of cane 
sugar. 

G. W. Stewart plotted 
the intensities and posi- 
tions of the halos for the 
first eleven normal satu- 
rated fatty acids, show- 
ing that one spacing cor- 
responding to the width 
of the molecule remains 
constant while the other 
increases with the length 
of the chain. \ Stewart 
points out that the spac- 
ings do not agree with 
those of the commonest 





N form of crystal, but he 
SOLUTION, 1:2 SOLUTION, 1: 4 describes an _ arrange- 
P. Krishnamurti, Ind. J. Phys. ment which in _ itself 

FIGURE 4.—X-Ray DIFFRACTION By CANE-SUGAR is essentially crystalline. 
SOLUTIONS Other authors like Dr. 


; Eastman in 1924 empha- 
size the similarity between spacings for liquid and crystal. 

The whole difficulty is not to overemphasize the orderliness of molecular 
arrangement in liquids. For example, the left hand of the Sogani diagram 
would lead one almost to expect a doubly refracting liquid, that is, a liquid 
crystal. The right-hand side represents the minimum to explain the 
X-ray data. 

I have dealt in some detail with liquids first because, if ordinary amor- 
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phous liquids are so regular, every other liquid or solid material must 
show even more highly developed structure. 

So much attention has been given to the brilliant researches on the 
insoluble monomolecular films studied by Rayleigh, Langmuir, and many 
others that I will call attention to only two points. The first is the illus- 
tration of like to like emphasized in Figure 5 where the part of the film 
in contact with the water is chemically 
like the water itself. M 

The second point is a new result due Ye yy yy yey wy. 
to Dr. Peaker at Stanford. He has oC oe PES ES? 
measured the conductivity imparted to &&& GGG Ga ¢ 
water in the neighborhood of such a £ cece ere eS 
film and finds that it corresponds to a © 00 00 00 bd od od od od od 
dissociation of about one-tenth of the pth are 
molecules, setting free H* into the WATER 
water and leaving the monomolecular 
film made up mostly of molecules but —T 
partly of fatty ions. This surface con- 
ductivity is a general phenomenon, and Dr. Peaker has completed other 
absolute measurements of its amount which show that the specific sur- 
face conductivity of optically polished glass, optically polished quartz, 
or fused silica in contact with 0.001 NV KCl is 4.3 & 10° reciprocal ohms. 

We know far less about the structure and even composition of the 
surface of a liquid containing a dissolved substance. Experimentally, 
it was found by Dr. G. P. Davies in my laboratory at Bristol that when a 

bubble passes through a solution, it 

SURFACE OF A _ SOLUTION undeniably carries with it several times 
as much substance as can be packed 

into a monomolecular film on the sur- 

/ , face. ‘The excess of dissolved substance 
transported is even more markedly above 


INSOLUBLE FIL 





“ 


that envisaged in the thermodynamic 
treatment of Willard Gibbs and Lewis 


\ and Randall. Such measurements have 
been multiplied by Dr. DuBois at 
FIGURE 6 Stanford and confirmed by a few ad 


hoc experiments of Harkins at Chicago. 

Coehn and Mozer of Géttingen have found that the gas escaping from 

such solutions is highly electrified, lowering the potential of a gauze con- 
nected to an electrometer by about 12'/, volts per minute. 

Preliminary measurements at Stanford with phenol, soap, and acetic 

acid indicate that static surfaces contain even more adsorbed material 

than do these moving bubbles. Our interpretation is shown in the dia- 
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A. S. C. Lawrence, 
FIGURE 7. 
STRATIFIED FILM 


~ 


Figure 7 
authenticated piling up of 
molecular layers of a soluble 
substance on the surface of 
a soap solution. It is the 

{ photograph of the black 
film of a soap bubble pub- 
lished by Dr. Lawrence as 
taken at the Royal Institu- 
tion. It shows the first 
and second orders of black 
surrounded by greys in the 
stratified film. 

Figure 8 shows the pic- 
£ ture given by Professor 
ii Alty of Saskatoon® of a 
bubble in water or dilute 
electrolyte, once again show- 
ing the pure water which 
covers the surface even of 
strong brines and the un- 
equal distribution of posi- 
tive and negative ions in 
the solution below. 


shows the well- 
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“Soap Films,” 
Bell & Sons, London 


FIRST AND SECOND ORDERS 
oF BLACK SURROUNDED BY GRAYS IN 
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gram which pictures the surface of an 
unsaturated solution of an ordinary 
soluble substance such as paratoluidine 
where, even at relatively low concen- 
trations, there is built up a complete 
monomolecular film and from this as 
a firm basis molecules are oriented, 
forming long chains extending far into 
the solution. Three types of such 
possible chains are shown in the dia- 
gram. ‘They must be evanescent, con- 
tinually being detached and broken up 
by thermal vibrations and as con- 
stantly replaced by other chains. 

Dr. DuBois seems to find a corre- 
spondingly great negative sorption for 
bubbles in a salt solution. 


, ° 
P *% 
* s ° 
Water 
cc fc) ° 
ss + 
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ag hsetintinde 
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Air 
Curry and Alty, Proc. Roy. Soc. 
FIGURE 8.—SECTION THROUGH BUBBLE SURFACE 


UNSTABLE COLLOID PARTICLE 
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Ho Pt OH = HO-Pt OH . 
HOH OH HO at = 4 HO OH ©} 
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FIGURE 9 


4A.S. C. Lawrence, “Soap Films,’’ Bell and Sons, London, 1928, p. 60. 
Je ros Proc. Roy. Soc., 





122A, 622 (1929). 
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: STABLE COLLOID PARTICLE 
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FicureE 10 

The conceptions thus developed enable us to understand the structure 
and pseudo-stability of unstable colloidal particles, such as gold, arsenic 
trisulfide, or platinum in water. X-ray evidence shows that the interior 
of such a particle may consist of a true crystal of gold or platinum, but the 
diagram (Figure 9) brings out how completely inadequate it is to call 
such a particle merely platinum. ‘The 
essential feature is the hexahydroxy- ale 
platinic acid which covers the surface Wu; ‘ LYE | IU 
and whose partial ionization is shown in \ a (1 (174 HANAN, 
the diagram. Here again it is empha- (he = 
sized that the part which is in contact X\\f = | MN 
with the water is like it even in compo- QELS Annan mMaAn 
sition. The platinum as such has no JIC UU YUU UUU 
inherent stability as a colloidal particle. 4, PEO 
The stabilizing agent is responsible for Ficurg 11 
its stability and behavior. ‘The motto 
of such colloids, as I have pointed out on a previous occasion, is ‘‘Save 
the surface and you save all.” 

On the same occasion I advanced the view that some colloidal particles 
are truly stable in the strictest sense. ‘They form spontaneously, organ- + 
izing themselves by arrangement of the individual molecules, so that every : 


LIQUID CRYSTALS 
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4 molecule has its active or polar groups exposed to the solvent. They 
have no extraneous matter nor lost molecules in the interior of the particle. 
; This conception, which so far has received neither favorable nor unfavor- 
able comment except for an appreciative 
remark of Von Weimarn’s, is pictured 
(Figure 10) for one of the several kinds 
of soap particles that exist in an ordi- 
nary soap solution. Here again the en- 
deavor has been made to show that the 
part of the neutral soap molecule in con- 
tact with water is so heavily hydrated 
(in accordance with experiment) that it 
is homologated to the solvent. Likewise 
the occasional ionization of one of the 
potassium atoms is indicated, leaving a 
small residual charge upon the particle 
as a whole. 
Investigation of liquid crystals has 
ue ee dene a been almost wholly confined to German, 
AMMONIUM OLEATE French, Dutch, and Swedish scientists; 
see, for example, the summary by Oseen 
in 1928 which is the best review of this fascinating field. Several thou- 
sand substances have been observed in this condition, but most of them 
are rare chemicals, or exhibit this state only within a narrow range of 
elevated temperature, and comparatively few people have ever seen 
any. It is not generally 
realized that soap _ solu- 








tions can be bought by 
the ton in this state. 
This is exemplified by this 
beautiful potassium soap 
of coconut oil obtained 





bh through the courtesy of 

£ the Davies-Young Soap . c 4 ° 

r Co. of Dayton, Ohio. a 

: The conditions under Lehman, ‘“‘Fliissige Kristalle,”’ Leipzig 
which soap solutions exist FIGURE 13.—UNION OF Two DRopLETs OF AM- 


: MONIUM OLEATE TO FORM LARGER ONE OF SIMILAR 
in these forms have been 


% SHAPE 
described in a series of 
: papers from the Bristol and Stanford laboratories, the most complete 
f study having just been completed by Mr. Lazarus. 
All authorities now agree that liquid crystals owe their properties to 
6 C. W. Oseen, Fortschritte Chem., Physik physik. Chem., 20B, Heft 2, 1-88 (1929). 
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swarms of molecules, each swarm consisting 
of groups of molecules arranged more or less 
in parallel. 1t is quite probable that the ends 
of the molecules lie approximately upon paral- 
lel surfaces, but otherwise there is complete 
disorder in the position of the molecules side 
by side. Were it not so, true crystals would 
result. There are at least two types which 
I have elsewhere given the descriptive names 
‘“‘conic’”’ anisotropic liquids and “‘planar’’ ani- 
sotropic liquids, not quite the same as Leh- 
mann’s ‘“‘liquid crystals’ and “‘crystalline 1li- 
quids” or Friedel’s “‘smectic’”’ and ‘‘nematic” 
states but equivalent to the latter’s “‘/iquides a 
conique’”’ and ‘‘liquides a fils.” These I have 
depicted in the diagram (Figure 11), the ar- 
rangement of the molecules in the conic aniso- 
tropic liquid being that suggested by Friedel 
and bearing a complicated relation to an ellipse 
and related hyperbola. 

Figure 12 is one of our photographs of solu- 
tions of ammonium oleate, each droplet acting 
as a uniaxial crystal. (We may suspect the 
possibility that isotropic liquid crystals may 
exist whose molecules are arranged in one of 
the manners indicated.) 

Figure 13, taken from Lehmann, shows the 
astonishing form assumed by droplets of am- 
monium oleate, and the union of two smaller 
individuals to form a larger one of similar shape. 

Figures 14, 15, and 16, taken from Friedel, 
show convincingly the way in which chains of 
molecules extend from cover glass to micro- 
scopic slide. 

Figure 17 (Friedel) shows the spontaneous 
arrangement of droplets in layers of graduated 
thickness. 

Figure 18 (Friedel) shows the marvelous 
and unexplained surface decorations em- 
bossed upon some of these liquid crystals. 
May I again remind the audience that these 
liquid crystals can look almost as clear as 
water. 


AMORPHOUS AND COLLOIDAL MATTER 2123 





Friedel, Ann. Phys. 
FIGURE 14.—AzOxYPHENE- 
To. + HF uNDER COVER 
Guiass. Crossed NICOLS. 
FROZEN TO SHOW AREAS OF 

CRYSTALLINE SOLID ONLY 





Friedel, Ann. Phys. 
FIGURE 15.—SAME PREPA- 
RATION PARTIALLY FUuSED, 
SHOWING REGIONS OF HoMmo- 
GENEOUS LIQUID REPLACING 
SoLip REGIONS 





Friedel, Ann. Phys. 

FIGURE 16.—SAME PREPA- 
RATION AFTER A SLIGHT DiIs- 
PLACEMENT OF THE COVER 
GLASS. BROADENING OF 
BOUNDARIES IS ExXPLAINED 
oN Basis THAT ONE SET OF 
FILAMENTS ADHERES TO COVER 
G.iass, WHILE ANOTHER SET 
ADHERES TO SLIDE 
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Friedel, Ann, Phys. 
FicurRE 17.—Etuyl, AZOXYBENZOATE WITH A SMALL QUANTITY OF ETuyL Azoxy- 
CINNAMATE ADDED TO INCREASE STABILITY. Drop ON FRESHLY SpLIt MICA. 
NATURAL LIGHT 
Left, showing step-like arrangement of droplets. Right, higher magnification, 
showing chains of foci along the edges of the ‘‘steps.”’ 


Figure 19 is one of our photographs revealing the conic structure of 


ethyl azoxybenzoate between crossed Nicols. 
Figure 20 is a similar one of 3.0 N po- 





¥]  tassium laurate. 

Figure 21 is an enlarged photograph 
of the conic structure of 2.5 N potas- 
sium laurate. 

It must be emphasized that anisotropic 
liquids will not mix with isotropic liquids 
nor with each other. In the case of soap 
we have two unexplained immiscible 
phases, each of which is a conic aniso- 
tropic liquid; they are called ‘‘neat soap” 
and ‘‘middle soap.’’ Biochemists will be 
interested to learn that Miss Jameson of 
Stanford is finding that euglobulin is an 
anisotropic liquid bearing the same rela- 
tion to globulin that neat soap bears to 
an ordinary isotropic soap solution. 

Ficure 18.—EXEMPLIFVING THE Figure 22 shows the conic anisotropic 
REMARKABLE DESIGNS SOMETIMES middle soap separating from isotropic 
ee Lae RR oak ay potassium laurate on cooling. 
TALS 

’ Figure 23 shows the boundaries be- 
tween liquid crystalline forms of the same substance. 

The next group of structures is-that of the transparent, elastic jellies, 
including probably the glasses. My colleague, Professor Parks, is finding 














Friedel, Ann. Phys. 
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the glass-like state to be a special state of matter which many substances 


can assume. ‘The diagram (Figure 24) requires justification but it em- 
bodies the most generally accepted conception of jellies. ‘These are as- 


‘CURE ( *. , . °) “ ‘ « r 
; FiGuRE 19. SHOWING THE FIGuRE 20.3 N Potassium 
STRUCTURE OF ETHYL Azoxy- LAURATE 
BENZOATE. CROSSED NICOLS 


sumed to owe all their characteristic properties, optical, mechanical, and 
electrical, to the linking together of particles to form immiscible fibrils or 
chains entangling the mother liquor. ‘There is no definite boundary between 
sols and jellies. It is a question of degree. Particles may be wholly in- 











FiGuRE 22.—Conic ANISOTROPIC 

FIGURE 21.—ENLARGED PHOTO- PoTassIuM [,AURATE SEPARATING 
GRAPH, SHOWING CONIC STRUC- FROM Isotropic 2:5 N POTASSIUM 
TURE OF 2.5 N POTASSIUM LAURATE LAURATE ON COOLING 


dependent in sols, or they may show any degree of linkage even to formation 
of the most complete jelly. Here is a dilute solution of ammonium oleate, 
first noticed by Hatschek, which is only 89% more viscous than water and 
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Vorlander, “‘Chemische Kristallographie 

Fliissigketen,”’ Leipzig 

FIGURE 23. 
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yet which, after being rotated, proceeds to 
unwind itself. The rotation obviously 
straightens and stretches the fibrils lying 
within the solution. 

This conception of the linking together 
of colloidal particles to form larger rigid 
and elastic structures is one of the most 
important in colloid science. It accounts 
for the enormous apparent viscosity of 
many colloid systems and elastic properties 
even of flowing jellies. For instance here 
is a slowly flowing solution of ordinary 
water glass which, upon being thrown 
down, bounces like a rubber ball. A co- 
agulation of the jelly robs it of this elas- 
ticity. The most important consideration 
in determining the mechanical properties 
of a paint or a colloidal solution, a paste 
or a Clay or other suspension is the degree 
of independence or, conversely, linkage of 
the colloidal particles. 

Lastly, I must refer to the structure of 
such important materials as rubber and 
cellulose. Within recent years it has been 
shown that primary chemical valencies are 
responsible for the union of simple mole- 
cules into long chains. A number of new 





materials of this kind have been synthesized by Staudinger of Zurich and 
by Whitby of McGill forming mixtures of polymers over wide ranges of 
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FIGURE 24 


polymerization of the monomer. 


RUBBER LATEX PARTICLE 
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FIGURE 25 


I show here (Figure 26) a structure of 


rami-cellulose somewhat similar to that found by Sponsler and Dore and 
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made up of chains of glucose molecules, each of which is an amylene oxide 
ring. ‘The diagram shows the slightly modified arrangement preferred by 
Meyer and Mark’ of Ludwigshafen-am-Rhein. 

The temptation to include the slightly improved diagram for a rubber 
latex particle due to Freundlich and Hauser (Figure 25) has proved irresisti- 
ble for it reviews a number of the conceptions we have considered with its 
outer stabilizing layer of hydrated protein in contact with the water, the 
solidified skin of rubber membrane underneath and the honey-like sol within. 

To sum up, there are but few systems in 
which one or other of these structures which 
we have rehearsed is not present. They con- 
cern equally the biologist, dealing with in- 
numerable surfaces and colloidal materials . 
as well as the physicist, chemist, or even more YO#D 
important, the industrialist, in their attempts A 
to understand and control the properties of 
matter. 

I wish now to make a present of what may 
prove to be a useful idea to my biological 
friends. ‘The principle of like to like is com- 
plementary to the occurrence of the expul- 
sive thrust of extraneous matter from the 
regions in which any such structures are 





in the act of forming. For example, if the Meyer and Mark, Ber. 
structure is forming from the surface of a cell, F1GuRE 26.—ONE CONCEPTION OF 
‘ im dius otto Sane * dé the conte THE STRUCTURE OF RAMI- 

it will drive other matter towar e center. CELLULOSE 


Analogies may be found in the separation of 

pure ice from aqueous solutions or in the destructive crystal thrust that 
disintegrates building stones when calcium carbonate is being replaced by 
the smaller but longer crystals of calcium sulfate. 

In conclusion, the object of scientific investigation is the discovery of 
law. Such barely understood and bewilderingly varied phenomena as 
we have passed in review offer a stirring challenge to constructive and 
critical imagination and experiment. 

7K. H. Meyer and H. Mark, Berichte, 61B, 593 (1928). 


Uses of Butyl Alcohol. Butyl alcohol may (according to the Commercial Solvents 
Corporation of New York) be used for the prevention of frothing in the preparation of 
glue and in the sizing of paper, as well as for extracting water from organic liquids and 
for the drying of metal surfaces (if the latter are required quite free from moisture). 
Alone, or mixed with soap, it finds application in the cleaning of metal and leather, and 
in the extraction of fat from fur, wool, and textiles. — Chem. Age, 21, 109 (Aug. 3, 1929). 
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THE STORY OF PORTLAND CEMENT. PART II 


Joun F. Ryan, PorRTLAND CEMENT ASSOCIATION, CHICAGO, ILLINOIS 


Portland cement, in name at least, was invented by Joseph Aspdin in 
1824, but were Aspdin alive today he would probably realize that his 
pioneering product had little resemblance to the portland cement of 
commerce in 1929. In the first place, Aspdin would find that a product- 
clinker—of the calcining process, which he was in the habit of discarding as 
worthless, is the essential thing which makes modern portland cement. 
Aspdin thought that the fused limestone and clay was of no value, whereas 











PHYSICAL LABORATORY 


General view of some strength-testing apparatus used in the Chicago laboratory of 
the Portland Cement Association. 


it is the making of this same glass-hard product that constitutes the most 
important step in cement manufacture today. 

Concrete is made out of these man-made marbles which roll from the 
cement kiln. Concrete—the precocious child of the building material 
world—is a stone which man can mold with his hands into the permanent 
and fire-safe structures of a nation. 

It is highly probable that Aspdin understood very little about the chem- 
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istry of his cement and this lack of knowledge would have manifested itself 
in variations of the product. Contrasted with this uncertainty as to the 
content of cement, the commodity today is standardized. 

Along with changes in the nature of cement itself, concrete has also 
undergone great change. It is no longer necessary to guess at the prob- 
able ultimate strength of a given batch. Builders today may know this 
in advance, and they may also know how long the resulting concrete must 
cure, what aggregates are best, what sand is the most suited, and how con- 
crete must be treated in order to achieve a desired surface effect. 

All of this development has not been circumstantial, and neither has 
it been entirely due to the native ingenuity of the cement maker or the 
contractor. Like many another product of the age, cement and concrete 
have been delved into and improved by the chemist and physicist. 

Facts are sometimes phantoms, and as the older and quite successful 
processes of cement manufacture have been supplanted, mills have been 
torn down to make room for newer manufacturing discoveries. ‘Through 
research the industry has been kept on a constant stream of motion— 
motion forward from the rapidly disappearing past with its shades of 
Aspdin and his early followers sifting bits of raw product into the glowing 
mystery of the kiln. 

The American cement industry made its first coéperative venture in 
progress at a meeting of cement manufacturers and cement users in 1904. 
At that time ‘the first set of standard specifications for portland cement 
was evolved. Prior to the time there had been wide divergence in the 
product of individual manufacturing plants, and at times individual 
sacks of cement from a single plant would be wholly at odds with other 
individual sacks from the same place. 

The first set of standards, evolved by the American Society for Testing 
Materials, was revised upward in 1908, 1909, 1916, 1920, and again in 
1926. Today a purchaser may buy cement from any recognized company 
in the United States and find that his purchase will meet the same stand- 
ards in one locality as it does in another. 

Standardization of product has been one of the most valuable develop- 
ments in the business itself, for with the public knowledge that cement 
in one part of the country was the same as cement in another, markets 
increased greatly. ‘The reason for this is obvious if one considers a 
cross-section of the average building mind. ‘The public at large cannot 
be bothered with too much detail and any effort to make existing detail 
more complex is generally regarded with disfavor. Standardization 
of product resulted, of course, in simplification of concreting practice, 
a fact which did much to popularize concrete. 

Making the product uniform in quality has not been the only advance 
of the industry however. It is obviously possible that cement could be 
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made to conform within cer- 
tain limits without the ne- 
cessity of looking into its es- 
sential chemical structure. 
Properly advertised, one 
might even sell large quanti- 
ties of such a material before 
an indignant public refused 
to buy more of it, but the 
cement of 1929 is no chance 
combination of elements. 
The standards specified by 
the American Society for 
Testing Materials are what 
they are because they have 
been found best through ac- 
tual analysis and test. 

Conformity to the findings 
of research has been the 
policy of the cement manu- 
facturer in the past, and re- 
search will determine and 
govern whatever changesmay 

This device is used to measure the fineness of come in the constitution of 
portland cement. It has been determined, by cement to be manufactured 
the aid of this apparatus, that it would take in the future. 


6,000,000 average cement particles, laid closely ‘ 
in rows, to cover a square inch. it 4s only natural to as- 


sume that such an industry 
which places reliance on research in the development of its manufactured 
product, could be expected to investigate and study the best methods 
for using its commodity. This is actually the case, and to this end the 
cement manufacturers support an investigational and promotional insti- 
tution to extend and improve the uses of concrete. 

The Portland Cement Association was founded in 1902 at an adminis- 
trative meeting of cement manufacturers, called to discuss the best methods 
of exchanging the cotton sacks in which cement is shipped. Out of this 
lowly beginning an efficient and fully equipped organization has been 
evolved, one of the chief functions of which is research—research into 
the how, why, and wherefore of good concrete. 

Individual manufacturers maintain their own laboratories of course, 
but a central laboratory was needed as a clearing house for mutual prob- 
lems. In 1916 the Association, in codperation with Lewis Institute, 
Chicago, started a comprehensive series of experiments with concrete. 
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Each of these specimens, racked in the open air on the roof of the Portland Cement “n 
Association building at Chicago, has its separate history. Data revealed by these q 
tests will be used to determine the best practices for applying color to concrete. ‘i f 
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It was four years before this 
investigating body issued 
even so much as a bulletin 
about its work. In that 
time, more than 100,000 tests 
had been conducted. Asso- 
ciation policy requires that 
results not be published until 
they are conclusive and are 
deemed of value to building. 

In June, 1926, the work 
was transferred to the Asso- 
ciation’s own laboratory in 
the newly constructed Asso- 
ciation building at 33 West 
Grand Avenue, Chicago. 

The first great work of 
the laboratory was the estab- 
lishment of the vital part 
played by water in determining the strength of concrete. ‘The now widely 
known water-—cement ratio method for controlling strength in concrete by 
regulating the amount of water in mixing, was developed in this research. 
This principle was given wide publicity, and its use is gradually sup- 
planting old rule-of-thumb practices. It is undoubtedly one of the most 
important contributions to concrete engineering in recent years. 

‘stablishment of technical theories is not, however, the final goal of the 
laboratory. In the Association building, this unit of the cement industry 
occupies the major portion of three floors, and it is fully equipped to answer 
problems, either technical or practical, within its field of research. ‘The 
chemical laboratory, for instance, has developed the colorimetric test for 
organic impurities in sand—a test through the simplicity of which the 
average non-technical field worker or inspector may determine the purity 
of sand he is using. 

Investigations of the research organization have gone into many fields 
of concrete work. Among the more important researches on cement and 
concrete are the following: 





CONCRETE TEST CYLINDERS 


Each cylinder is marked with a series number, 
reference number, age at which it is to be frac- 
tured, and a “round” number. A “round”’ is a 
complete set of cylinders to be broken at various 
ages. A test consists of several “rounds’’ each 
made on a separate day to insure average con- 
ditions. 





Curing of concrete 

Wear tests of concrete 

Effect of fineness of cement 

Modulus of elasticity of concrete 

Storage of cement 

Effect of tannic acid on strength of con- 
crete 


Effect of hydrated lime and other pow- 
dered admixtures 

Tensile and flexural strength of concrete 

Calcium chloride as an admixture in con- 
crete 

Tests of bond between concrete and steel 

Time of mixing concrete 
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STRENGTH-TESTING MACHINE IN OPERATION 
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Field tests of concrete exposed to sulfate Fire tests of concrete masonry units 
soils and waters Permeability tests of concrete 
Colors for concrete Volume change tests of concrete 


On the other side of the picture are investigations into the chemical 
constitution of the cement itself. Much that may be known about 
cement after its manufacture has been investigated, but the actual trans- 
formation from raw material to finished cement still presents many prob- 
lems. ‘To the end that there might be a better understanding of this 
stage in manufacture, a research fellowship was established several years 
ago in conjunction with the National Bureau of Standards at Washington, 
BoC. 

Under the direction of Dr. R. H. Bogue, joint investigations are under 
way on a very comprehensive scale. Although the work is still not 
complete in any sense, several papers have been published dealing with 
researches thus far made by the staff. 

The composition of portland cement is studied by exhaustive phase 
equilibria investigations of the possible systems or parts of systems in- 
volved; the petrographic microscope and X-ray spectra serving as the 
usual means of identification of the compounds formed. 

The pure compounds so identified, and synthetic cements corresponding 
in theoretical composition to various possible mixtures of these compounds, 
are prepared in quantities sufficient for more complete study of their 
physical and chemical behavior. These pure compounds, singly and in 
mixtures, and the synthetic cements are subjected to tests which will 
indicate their behavior when gaged with water and their reactions with 
various types of external agencies. 

Published reports include studies of the system CaO-—Fe,0;-SiO. and 
of the system CaO-—Al,03-SiOz, with particular reference to the composition 
SCaO-Al,0;—2Si0O2; studies of the influence of magnesia, ferric oxide, 
soda, and potash on the combination of lime with silica and alumina; 
X-ray diffraction measurements on pure compounds in portland cements; 
studies on hydrolysis of compounds which may occur in portland cement, 
sulfo-aluminates of calcium, preparation and optical properties of calcium 
hydroxide crystals, preparation of optically clear selenium. 

Other problems now undergoing active investigation but not yet pub- 
licly reported are investigations of the system CaO—Fe,0;-AlO;, of the 
influence of composition on burning condition on the system CaO-—Al,O;- 
SiO2, the influence of compound composition on the value of cement, 
constitutional variations in commercial clinkers, the nature of the principal 
constituents of the clinker, X-ray investigation of the system Fe.03;—AleQs, 
reaction of salt solutions on the constituents of set cement, thermal ef- 
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QUENCHING FURNACE AND FURNACE USED FOR HEATING AND COOLING CURVES 

These furnaces are used in connection with studies on the phase equilibria of 
portland cement systems. Temperatures up to 1625°C. are obtained and are 
automatically controlled to about +1°. 
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AN EXPERIMENTAL Rotary KILN, Gas Firep, HAvING A Capacity oF ABouT 10 
POUNDS PER HouR 
This furnace is part of the Portland Cement Association Fellowship’s equipment 
at the Bureau of Standards. The compositions used in this kiln are determined 
by previous experimental work. The capacity is adequate to permit the usual 
tests for cement properties on the products. 
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APPARATUS INDICATING THE PRECISION METHODS WHICH ARE USED IN CONNECTION 
WITH THE MICROSCOPIC WORK IN THE INVESTIGATIONS CARRIED ON AT THE BUREAU 
OF STANDARDS 


This photograph shows a refractometer on which the index of standard refractive 
index solutions is determined, the temperature of the liquid under observation being 
measured by a thermocouple immersed in the liquid. 


fects during setting of portland cement, comparison of methods for quan- 
titative petrographic analysis of cement. 

The preliminary investigations of the fellowship are rapidly assuming 
a form where they will be available for the next step in the general pro- 
cedure—the step of adapting learned knowledge to actual production of 
cement on a small scale. Recently a rotary cement kiln, eight feet long by 
five inches in diameter, was built at the Washington laboratory. As a 
first major study with this new equipment, the fellowship is coéperating 
with the Conservation Bureau and the Chicago laboratory in an investi- 
gation of the effect of size distribution of the raw mixtures in the burning 
requirements of cement raw materials. The program is extensive, and 
involves the preparation of three different types of raw mixtures by both 
the wet and dry processes and by both closed and open circuit grinding 
methods to different finenesses. 

By discovering the laws governing the constitution of cement ‘clinker, 
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CONVEYING RAW MATERIALS 


the research ‘staff looks for developments of vital portent to the future 
of cement and concrete. Results obtained so far are both significant and 
important. What their exact ultimate effect on the industry will be, it 
is hard to say, but it is quite certain that they will have some influence, 
and this influence will be in the direction of a better product and a more 
perfect concrete. 

Some considerable reference has been made to standardization and its 
effect in the development of the industry. It must be understood, in 
this regard, that the standards set for cement by the American Society for 
Testing Materials are minimum standards, below which the cement 
makers have bound themselves not to go. Invariably, a test sample of 
cement, taken from the product of any manufacturing plant in the nation, 
will better the national standards by a considerable margin. ‘This in 
itself is ample indication of the fact that the manufacturers are vitally 
interested in the quality of their product. 

It is interesting to note that more than 600 pounds of raw materials 
are needed to make a single barrel of cement weighing 376 pounds, and, 
in addition, some 136 pounds of coal or equivalent fuel are required in 
reducing the raw materials to the final product. Naturally, the handling 
of such large masses of bulky materials requires some unusual machinery. 
In the quarries and mines operated by the cement companies today, 
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blasting operations 
are carried on in 
no small way. 
Thirty years ago, 
the entire industry 
consumed about 
700 tons of rock 
per day, while to- 
day the average 
plant requires con- 
siderably more than 
that for a single 
day’srun. Charges 
that displace 50,000 
tons of rock at a 
time are not un- 
common, while 
there is a_ record 
blast reported 
wherein 400,000 
tons were moved. 
This one activity 
of quarrying re- 
quired 23,000,000 
pounds of explo- 
sives last year. 
Developments in 


GyYRATORY CRUSHER AT THE START OF THE RAW MATERIAL crushing and grind- 
PULVERIZING PROCESS 





ing machinery have 
kept pace with the progress made toward more and more efficient production 
in other processes of cement manufacture. Present crushers nearly all utilize 
the principle of pounding the material between some form of metal hammer 
and another metal mass. The gyratory crusher, for instance, is quite 
common. This piece of apparatus is shaped somewhat like a huge inverted 
bell with an upright clapper. The rotary movement of the clapper crushes 
the rock to small fragments at the rate of 1000 tons an hour. Hammer 
mills are also used, following which the raw material is fed to ball and tube 
mills. 

A ball mill is often used in the first stage of grinding. This machine 
is a horizontal steel cylinder, six to eight feet in diameter, and four to six 
feet long. It revolves at a rate of 23 to 25 r. p. m., cascading a charge of 
steel balls down the sides onto the raw material. ‘Tube mills are usually 
much longer than the ball mills and may contain flint pebbles in place of 
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the balls. Eighty-five per cent 
of the tube mill product will 
pass through a sieve which is 
fine enough to hold water. 
The rotary kiln is perhaps 
the most spectacular piece of 
apparatus in the industry. 
This giant is probably one 
of the largest single moving 
pieces of machinery in modern 
manufacturing. It usually 
measures 8 to 13 feet in diam- 
eter and is 150 to 340 feet 
long. A moderate-sized kiln 
is 10 feet in diameter and 200 
feetin length. Kilns are sup- 
ported on roller bearings and PaRT OF A CHARGE FROM A BALL MILL 
rotate about three-fourths re- 
volution per minute. It is in the kiln that the clinkering process takes 
place, after which the cement is essentially the same as the bagged prod- 
uct, with the exception that it is unground and contains no gypsum retarder. 
Clinker is practically impervious to weather and may be stored to await 
the manufacturer’s convenience. When it is taken out of storage for the 
final grinding, a small amount of gypsum, not to exceed three per cent, is 
added to control the setting time of the finished cement. Grinding is 
practically a repetition of the process used for raw materials, and when the 
material emerges from the last mill, 78 per cent of it is fine enough to pass 
through a sieve having 40,000 openings to the square inch. The cement 
is then conveyed to storage bins, to be held for sacking or for bulk ship- 











ment. 

Sacking presents an interesting problem and the industry requires 
enough cloth sacks annually to support a minor textile group. It is 
estimated that 10 per cent of all cloth sacks shipped fail to come back to 
the mills. In 1928, it would have required more than 704,000,000 sacks 
if the industry had shipped its entire output of cement at one time. Re- 
placements of unreturned sacks required the equivalent of a strip of cloth 
30 inches wide and 28,000 miles long. Some 200,000,000 paper sacks were 
also used last year. 

According to reports from the United States Bureau of Mines, 159 
plants in 33 states were operating in 1928. The estimated capacity of this 
group was 238,000,000 barrels, indicating that about 74 per cent of the 
total production capacity was utilized during the year. ‘This also indicates 
that the cement industry is following the newer line of thought in business— 
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DETAIL OF KILN-DRIVING MACHINERY AND BEARINGS 








DovuBLE CHAMBER TUBE MILL, USED IN THE GRINDING PROCESS 
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that capacity should be kept far enough ahead of production to meet all 
demands which may be placed upon the manufacturer. 

The tendency to apply machinery to all cement processes has con 
siderably reduced the man-power required to produce America’s cement, 
but regardless of this fact, 37,000 wage earners were gainfully employed 
in making cement during 1928. ‘To these men, and to salaried officials, 
the industry paid $67,000,000 during the year. A further financial 
index of the business may be gained from the fact that materials and 
supplies cost the companies a total of $168,000,000 and that the factory 
value of the output, on a basis of $1.57 a barrel, was listed by the govern- 
ment at $276,626, 150. 

Besides the fact that Uncle Sam is the world’s largest producer of ce- 
ment, he is also the world’s largest user of cement and in 1928 a total 
of 1.45 barrels per capita was consumed. 

But cement itself is, after all, only a raw material, not usable in itself 
except as a constituent in the manufacture of concrete. Studies being 
made may eventually develop desirable changes in cement but the principal 
problem is application of knowledge now known in the manufacture of 
concrete. 


Self-Extinguishing Cigarette and Fireproof Match Invented. At the request of 
Representative Edith Nourse Rogers of Massachusetts, scientists at the Bureau of 
Standards, in a six-month test of nine popular brands, have evolved a ‘‘safety cigarette.”’ 
Its fire-protection factor lies in an inch-long cork tip, lined with water-glass, air-exclud- 
ing sodium silicate. The scientists also have.developed a fireproof match, coated with 
water-glass within a half-inch of its head. Tossed aside as a fag-end, the self-extin- 
guishing cigarette was found in tests to go out quickly enough to reduce the fire hazard 
some 90 per cent, as compared with the untreated cigarette. Possibility of accidental 
fires was reduced approximately one-third by the fireproofed matches. 

An annual fire loss of approximately $90,000,000 from carelessness of smokers 
prompted Representative Rogers to ask scientific aid. P. D. Sale and F. M. Hoffheins, 
under the supervision of S. H. Ingberg, chief of the fire-resistance laboratory, attacked 
the problem. 

They studied discarded cigarette stubs in highways, by-ways, and building corri- 
dors. By scientific measurements, they learned that a one and one-quarter inch ciga- 
rette stub is the one most frequently discarded, and that two-thirds of the smokers will 
toss aside a stub between one and one and one-half inches long. Laboratory experi- 
ments showed that cigarettes had a 40-to-1 fire hazard as compared to cigars. 

It was learned that five seconds is the time most frequently taken for lighting 
cigarettes, ten seconds for cigars and pipes. ‘The scientists then computed the per- 
centage of water-glassing with the greatest safety factor while retaining the fiery use- 
fulness of the match.—Jnd. Eng. Chem., 21, 853 (Sept., 1929). 


The radium deposits of North Portugal are, according to American statements, to 
be worked by a British company which will be formed for the purpose, and it is hoped 
to reach an annual production of 20 grams.—Chem. A ge 
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- CHEMICAL WARFARE: I. HISTORY, LIMITATIONS, AND FU- 
“ TURE POSSIBILITIES 
it, H. E. Suiver, CoNvVERSE COLLEGE, SPARTANBURG, SOUTH CAROLINA 
ed ood . ; : : : : 
Is, rhere is probably no subject of timely interest about which there exist 
at more misconceptions than that regarding the application of chemical agents 
a in warfare. ‘This condition has been brought about partly by pacifist 
“y propaganda which would have us believe that chemical warfare is the most 
* inhumane, the most diabolical of all the means available for the prosecution 
of warfare; and partly by the widespread ignorance of the science of chem- 
" istry itself, there being many who yet think of chemistry in terms of black ‘ 
r magic, mysterious and dangerous smokes and fumes, and powerful poisons. 
Human experience down through the ages has demonstrated nothing 
If more plainly than that it is futile to legislate against the use of successful 
g weapons in warfare. Accordingly, it may as well be accepted, now and 
] forever, that the use of chemical agents is with us to stay until such time 
f as they may have been proved less effectual in attaining the end than some 
other method. It is therefore both timely and important that we learn 
what chemical warfare is, how it works, its limitations and its future pos- 
sibilities. 
: Perhaps the term ‘‘chemical warfare’ needs an explanation, certainly for 


the layman, if not for the scientist. It is apparent to any one that modern 
warfare is simply applied chemistry on a gigantic scale. ‘Thus, the manu- 
facture and use of explosives is purely chemistry from beginning to end; 
the manufacture of arms, the procurement, manufacture, and use of material, 
and even the treatment of casualties involves the principles of chemistry. 
However, chemical warfare, in the military sense, excludes these features, 
and is applied only to the tactical use of those chemical substances which 
may be projected upon the enemy and which possess properties tending to 
reduce the force of the enemy through the production of casualties, haras- 
sing, screening, or incendiary effects. ‘The popular term applied to this 
type of warfare has been ‘‘poisonous gas warfare,’ a misnomer for the very 
simple reason that many of the agents employed are not poisonous, and 
comparatively few of them are gases at all under the conditions of use. 

‘The earliest attempts to utilize gas as an offensive agent was in the war 
between the Athenians and the Spartans, 431 to 404 B. C., at the seige of 
Platea and Deleum. Wood was saturated with sulfur and pitch and burned ~ 
under the walls of these cities in order to generate choking fumes which 
would stupefy the defenders. Later, Aeneas, about 360 B. C., describes 
similar fire compositions, probably consisting of pitch, sulfur, tow, incense, 
and resinous chips which were thrown burning upon the shelters under 
which besiegers attempted to approach fortressed walls. Later on, incen- 
diary arrows came into use, being shot from a distance upon wooden struc- 
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tures of the enemy in order to set them afire. These arrows were subse- 
quently enlarged so that they were even projected from catapults—fore- 
runners of the modern cannon. ‘They were provided behind the head with 
perforated tubes containing pitch, resin, sulfur, and petroleum. As a 
means of protection, earth was thrown upon the blazing arrows; later, 
cloths saturated with vinegar were found more effective. ‘Thus begins 
the age-old competition between weapons of attack and methods of pro- 
tection, a problem still with us today, and a more serious problem than 
ever. It will be noted that as chemical knowledge progressed it was re- 
flected in the development of more efficient weapons of attack. While it 
may be said that chemistry was in its infancy during this period, if indeed 
it can be said to have been alive at all, none the less there were those ever 
ready to apply each new principle which we, today, would classify under 
the general heading, chemistry. 

With the slow, but continual, progress of chemistry it is but natural that 
the employment of chemical agents in warfare should keep pace. Thus, 
one of the most famous chemical means of attack—Greek fire—was de- 
veloped by Kallinikos about 660 A. D., although reference has been found 
to a similar composition about the time of Constantine the Great (400 
A. D.). Greek fire contained, in addition to pitch, resin, and petroleum, 
also sulfur and quicklime. If it was thrown upon water, the quicklime 
generated sufficient heat to ignite the petroleum which, in turn, ignited the 
other combustible substances. ‘The lighter hydrocarbons, such as benzine, 
in disengaging from the evaporating petroleum, formed with air an ex- 
plosive mixture, and explosions took place with consequent development 
of enormous clouds of smoke and soot. ‘The sulfur catching fire generated 
sulfur dioxide, a gas of high asphyxiating value, which rendered approach 
difficult, if not impossible, and served to expel the enemy from his position. 
It was very difficult to extinguish this fire since pouring water upon it only 
served to spread the petroleum and thus propagate the fire. Many novel 
and awe-inspiring methods of projection of Greek fire were developed. 
Large syringes were employed, after the style of a fire-engine, the mouths 
having the shape of dragons and other monsters with wide-open jaws. 
Agents of this type were in use during the Crusades of the 13th century, 
being employed by the Saracens against the Christians. 

Coming down to more modern times, Admiral Lord Dundonald of the 
British Navy proposed to reduce the city of Sebastopol with gas during 
the Crimean War. His proposition was to employ four or five thousand 
tons of sulfur and two thousand tons of coke in the generation of sulfur 
dioxide, and with the first favorable wind to send over the molecules in at- 
tack. ‘The British War Office refused permission for the attack on the 
ground that it was inhumane, although admitting that it would undoubt- 
edly be successful. Again, during the War of 1812 and in our own Civil 
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War, chemical warfare agents wereemployed. During the siege of Charles- 
ton wood saturated with sulfur and pitch was burned under the parapets 
in the hope of smoking out the defenders, and in 1863 the Northern Army 
threw a number of shells containing Greek fire into the city. This caused 
the very chivalrous Confederate General Beauregard to address the Federal 
Commander Gilmore thus: 

You are firing a number of the most destructive missiles ever used in warfare into 


the midst of a city taken unawares and filled with sleeping women and children. If this 
is not stopped, it will give you a bad eminence in history. 


After the Civil War the science of chemistry began to grow by leaps and 
bounds, and it might have been accepted as a foregone conclusion that its 
use in warfare was to expand in keeping. It had done so throughout the 
preceding centuries of warfare. ‘Then, why imagine that a country sorely 
tried and hard pushed would not make use of it again? At the Hague 
Convention of 1899 the nations adopted an agreement to 


...abstain from the use of projectiles the sole object of which is the diffusion of 
asphyxiating or deleterious gases. : 


The United States representative, Admiral Mahan, refused to sign on the 
bases that: 


1. No shell emitting such gases is, as yet, in practical use, and a vote taken would 
be in ignorance of the facts as to whether the results would be of decisive character or 
whether injury in excess of that necessary to attain the end of warfare, or disabling the 
enemy, would be inflicted. 

2. The reproach of cruelty and perfidy addressed against such agents was also 
uttered previously against fire arms and torpedoes, although both are now used without 
scruple. 

3. It is illogical and not humane to be tender about asphyxiating men with gas 
when it is admittedly allowable to blow the bottom out of a ship at night, throwing 
hundreds of men into the water to be choked to death with but the slightest chance of 


escape. 


However, none of us were prepared for the consequences of the introduction 
of gas by the Germans in 1915 at Ypres. At that time the war had been 
in progress for nearly a year and an insurmountable deadlock was the result. 
Unless some new and effective means of attack were developed a decision 
could never be had. In the several decades preceding this period the Ger- 
mans had wrested the chemical supremacy from the world, they were past 
masters in the art of warfare and they had foreseen the great possibilities in 
the application of the modern principles of chemistry to warfare. It is 
but natural then, that, in their dilemma, they should turn to chemistry, in 
spite of the fact that they were a party to the Hague agreement outlawing 
gas. ‘Thus on the afternoon of April 22, 1915, they loosed the first gas at- 
tack, employing cylinders of chlorine and depending upon the direction 
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and velocity of the prevailing winds to carry the gas to the Allied lines. 

From the Allied standpoint, it was a most diabolical attack; from the 
military standpoint, it was a masterpiece of strategy. Its effect defies 
description; thousands of men were thrown into a comatose and dying 
condition. ‘There was available no means of protection, no one knew what 
had descended upon them, nor how it had come. Positions were aban- 
doned, the roads to the Channel ports were open to the Germans, but as is 
so frequently the case with the introduction of new methods they were 
unprepared to follow up the advantage. An observer says of this at- 
tack: 

Going into the open air for a few moments’ relief from the stifling atmosphere of the 
wards, our attention was attracted by very heavy firing to the north, where the line 
was held by the French. Evidently a hot fight—and eagerly we scanned the country 
with our field glasses, hoping to glean some knowledge of the progress of the battle. 
Then we saw that which almost caused our hearts to stop beating—figures running 
wildly and in confusion over the fields. 

The French have broken—the story they told us we could not believe; a greenish- 
gray cloud had swept down upon them, turning yellow as it traveled over the country, 
blasting everything it touched, shriveling up the vegetation. No human courage could 
face such a peril. 

Then there staggered into our midst French soldiers, blinded, coughing, chests 
heaving, faces an ugly purple—lips speechless with agony, and behind them, in the gas- 
filled trenches, we learned that they had left hundreds of dead and dying comrades. 


Fortunately, the Germans did not realize the complete success of their 
methods, and in the meantime the Allies frantically began preparations for 
protection. ‘The press of the world denounced the attack in the most 
vivid terms, but the Allies left the ethics of the situation to the sentimental- 
ists, and immediately prepared for the use of gas themselves. In the in- 
terim the British prepared, almost overnight, a large quantity of improvised 
masks containing cloths saturated in washing soda and hypo, it being 
assumed that chlorine would be the exclusive agent against which protec- 
tion was necessary. And thus, again, begins the old game of development 
of new methods of attack and means of protection. ‘To the credit of all 
concerned it must be stated that protection kept close pace with the intro- 
duction of every new agent, and that the scenes obtaining at Ypres were 
never enacted again. In spite of the fact that the overwhelming success 
of the first gas attack was never duplicated, it marked a new era in warfare, 
the full import of which we are yet unable to realize. Its development was 
so rapid that at the end of the war, gas shells were fired in the ratio of 
60 : 40 for high explosives. 

| After it was determined that protection was available against chlorine, 
| the Germans began the employment of a mixture of phosgene and chlorine, 
supposing that the enemy was without protection against this new agent. 
As is usually the case, however, the enemy was in possession of the fact 
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that phosgene was going to be utilized, having obtained the information 
through the Intelligence Service. Accordingly the British were prepared, 
and but for this fact the Germans might again have had the opportunity 
to dictate terms. It is easy to understand that the introduction of 
any new toxic gas for which the enemy is without protection would 
prove a decisive agency in attaining the end; a truism_today as it was 
then. 

With the determination to use chemical agents in warfare came the prob- 
lem of more efficient methods of projection. ‘The cylinder attack is a very 
uncertain means of projection. It is utterly dependent upon the ve- 
locity and direction of the winds, and while under ideal conditions it 
may be utilized to build up a large concentration, the great difficulty of 
carrying out an attack caused its abandonment. ‘The heavy cylinders had 
to be carried by hand, under cover of night and installed in the front line 
trenches. Each cylinder requires four men to handle it, and the installa- 
tion of a battery of 1000 cylinders on a one-mile front, for instance, would 
require 4000 men simply as carriers. ‘The operations had to be conducted 
as quietly as possible since otherwise advance knowledge of the impending 
attack would be obtained and its effects nullified. 

Coincident with the improvement in agents came improvements in the 
chemical warfare weapons. Artillery shell and airplane bomb were utilized 
quite extensively, particularly the former. Special weapons were devised 
for the propagation of gas clouds, a more efficient method than shell fire. 
Chief among these was the development of the Livens projector and the 
modification of the Stokes mortar. It thus became, indeed, a far cry from 
the early cylinder attacks to the scientifically planned and executed pro- 
jector and mortar attacks, in which a large concentration can be delivered 
upon a direct target with but little concern to the weather, and at distances 
as much as a mile away from the point of discharge. 

Following closely behind the early cylinder attacks came the use of 
lachrymators, or tear gases, which were not very poisonous in the concen- 
trations used, but which were very effective in incapacitating men tem- 
porarily. These substances were very effective even in extremely low 
concentrations and compelled the use of masks for all personnel in an area 
affected by such substances. Even if masking provided complete protec- 
tion, the use of lachrymators was highly efficient since one such shell would 
require masking over an area that would require more than 500 phosgene 
shells of the same size to produce the same effect. The best lachrymators 
developed were bromobenzyl cyanide and chloroacetophenone. 

The next chemical agent to be introduced was chloropicrin, better de- 
scribed as trichloronitromethane, and popularly known as “‘vomiting gas.” 
The adequacy of this agent was largely dependent upon the fact that 
protection against it was not provided in the masks as then constituted, 
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and while such protection now exists, none the less its use will continue 
owing to the peculiar properties it possesses. 

After this followed the so-called penetrants, or sneezing gases, of which 
the better known are diphenylchloroarsine and diphenylaminechloroarsine. 
These substances were projected as solids and were dispersed as finely di- 
vided solid particles by the bursting shell. Since the mask then in use 
could not filter out these substances, they forced unmasking, thus allowing 
the more toxic gases to become effective. Fortunately, it was impossible 
by the explosive force of a bursting shell to disperse these substances finely 
enough to allow them to penetrate the mask and before improvements 
along these lines could be completed it was found that protection was avail- 
able by the inclusion of felt filters in the mask. 

Finally, there was developed the class of agents known as vesicants. 
These substances, besides their very toxic properties, possessed the added 
property of irritating the skin. Of this type of agent, mustard gas (di- 
chlorodiethylsulfide) was most extensively used. Its utility has led to its 
designation as the “king of war gases,’’ and shells containing it were fired 
in number exceeding those of all other chemical agents combined. 

Research work on new and more powerful agents was naturally pushed 
to the limit during the war, and has continued since that time. However, 
no other agents have been developed which are necessarily more potent 
than those now known, the many statements appearing in the current 
press to the contrary notwithstanding. Among such agents has been 
Lewisite, 6-chlorovinyldichloroarsine, a substance possessing properties 
much like mustard gas, but hardly more potent than the latter. 

Since the World War there have been made sporadic efforts to outlaw 
chemical warfare again. In the Disarmament Conference at Washington 
in 1921-22, a clause was included in the agreements relating to the prohibi- 
tion of chemical agents in warfare, but it failed of ratification by France. 
Other efforts have been made, notably at the Fifth International Confer- 
ence of American States, Santiago, Chile, 1923; at the Conference on 
Central American Affairs, Washington, 1923, and at the Geneva Conference 
in 1925. However, for all practical purposes, it may be stated that the 
subject of chemical warfare is in just about the same condition it was at 
the end of the World War. Its development, similar to other developments 
either in war or peace, has been based on necessity. Its efficiency during 
the World War was due to (1) deadlock between offense and defense, (2) 
supply of raw materials to furnish vast quantities needed, (3) organized 
industry to furnish trained personnel, and (4) scientific knowledge to de- 
velop the technic of chemical warfare. 

Now let us look into the limitations and future possibilities of chemical 
warfare. ‘The theoretical possibilities of causing casualties by the employ- 
ment of chemical agents is almost unlimited. Thus, mustard gas is 60 
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times more toxic than phosgene—twenty milligrams of it quickly absorbed 
into the lungs of a man will result in his death. At this rate, one ton of 
mustard could kill 45,000,000 men, more men by far than were engaged in 
the World War by all of the belligerent countries. However, during the 
war, the use of 12,000 tons of mustard produced only 350,000 casualties, 
of which only 2.5% died. A machine-gun bullet can go through three 
men, and a machine gun can fire 250 times per minute, but this does not 
mean that one machine gun can kill 750 men per minute, or that 500 ma 
chine guns could destroy all life in New York City in twenty-four hours. 
Yet some people figure that way about gas. 

There are several reasons for the difference between theoretical possi 
bilities and practical results. 

(1) Inability to secure sufficient concentration in the field. It can be shown, 
for instance, by simple calculations based on vapor pressure measurements 
that the highest possible concentration of phosgene that can be attained 
is 2.05 grams per liter of air. It is utterly impossible to attain this con- 
centration under practical conditions, for reasons that will appear later, 
but when it is realized that only 0.003 gram of phosgene per liter of air is 
a fatal dose, and that much smaller concentrations cause casualties, it is 
apparent that it may be made use of in chemical warfare. 

(2) Failure of portions of the agent to reach personnel. ‘Thus, if on the 
field of battle, the wind is blowing at the rate of 4 miles per hour (just a 
gentle breeze), it is moving at the rate of 352 feet per minute, and gas re- 
leased and vaporized at any one point in such a wind is 352 feet away at 
the end of one minute. Much of the gas rises into the air as it blows away, 
gets above the height of a man in a few feet, and then for all practical pur- 
poses is as harmless as a spent bullet. 

(3) Disstpation of gas due to weather conditions. Many of the chemical 
agents utilized in warfare are hydrolyzed by the water vapor ever present 
in the air, and their potency is thereby destroyed. ‘Thus during weather 
conditions of high humidity such gases are comparatively ineffective. 
Moreover, those with high vapor pressures are too rapidly vaporized on a 
warm day for the desired persistency, while those of low vapor pressures 
are too slowly vaporized on cold days. 

(4) Protective devices and measures. ‘The gas mask as now constituted is 
a marvel of protection from the standpoint of field conditions. Measure- 
ments have shown that, on the average, a given small quantity of air re- 
mains in contact with the gas mask absorbent about 0.8 of a second before 
being drawn into the lungs. ‘This is obviously a very small time interval 
for purifying the air of all toxic material. Moreover, this purification 
must be extraordinarily complete, for the concentration of such substances 
in the air may reach the exceptional value of 0.5%. The momentary leak- 
age of 0.001% (10 parts of gas per million parts of air) causes serious 
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discomfort, and the continual leakage of 0.0001% (1 part of gas per million 
parts of air) would lead to serious consequences. In other words, the mask 
absorbent must reduce the concentration of gas from 1000 parts of gas to 
| part of gas per million parts of air, and must do this in ‘/; of a second, or 
less. Furthermore, it must do this continuously over rather indefinitely 
long periods of exposure. ‘The present mask, containing fruit kernel char- 
coal and soda-lime granules, fulfils the conditions surprisingly well. 

The effectiveness of chemical warfare agents as judged by the results of 
the World War speaks for itself. There was a total of about 15,000 gas 
troops engaged in the war, and about 58 million gas shells were fired, using 
approximately 100,000 tons of these substances. This means of warfare 
produced some 600,000 casualties of which about 3% became fatalities. 
Thus chemical warfare was responsible for something less than 10% of the 
total World War casualties, and less than 1% of the fatalities, and this 
in spite of the fact that at the first gas attack there was no means of protec- 
tion, nor in the Russian Army did protection ever reach the stage attained 
by the Allies and Germany. 

Naturally, full protection will never be provided for; if it were, chemical 
agents would become useful solely for harassing effects, and not for the pro- 
duction of casualties, and there would remain no gas question for learned 
gentlemen of the several nations to argue over. Such protection is impos- 
sible in view of the ever present possibilities of the development of new 
agents, and increased technic in the use of these as well as the others we now 
have. Furthermore, there is a certain field limit to equipment for protec- 
tive purposes beyond which such devices become a liability and not a 
resource. As a matter of fact, the efficiency of protective devices is di- 
rectly proportional to the gas discipline maintained by the troops. With- 
out this discipline it is utterly impossible to provide protection regardless 
of the perfection of the device. 

Future developments in chemical warfare present many interesting pos- 
sibilities. It is doubtful if any agent will be utilized which is necessarily 
more toxic, more poisonous, than those now in use. The popular press is 
ever wont to announce the discovery of some new, powerful gas, which is 
a hundred times more toxic than mustard and one drop of which will destroy 
whole cities. ‘There is no such gas, nor is any such ever likely to be dis- 
covered. ‘The total number of organic compounds known to chemists is 


somewhat in excess of 200,000. Our agents have been selected from that . 


number by the most eminent investigators, and solely upon the basis of 
their employment as toxic agents. Accordingly, the chances of the dis- 
covery of a more toxic substance is vanishingly small. As a matter of 
fact, there is a probable limit to the toxicity of compounds, and this limit 
must be practically reached at the present time. ‘There are two reasons 
for this statement according to Dr. J. E. Mills formerly of the United States 
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Army Chemical Warfare Service: (1) ‘The present warfare gases have 
been chosen only after tremendous effort to find others more effective. As 
in athletics, once a world record has been established, a further lowering 
is possible, but in reality the record can be lowered by the merest fraction 
only after supreme effort. (2) Using mustard gas as an example, 20 milli- 
grams of this substance kills 3,000,000 times its own weight of living matter. 
One cannot possibly suppose that this disproportionality can be indefinitely 
increased. 

Quite aside from all this, however, our present known chemical warfare 
agents are entirely satisfactory so far as toxicity is concerned. ‘Thus, 
future developments are likely to be along the following lines: 

(1) Use of new agents and means to overcome present protective devices. 

(2) Development of a new agent which gives no warning of its approach 
or of its presence. 

(3) Discovery of a non-persistent vesicant so that its peculiar properties 
may be utilized without denying the area to friendly troops. 

(4) Improved technic tending to increase the surprise element through 
attack without warning, through the concealment of toxic gases by the 
use of other gases, and by the use of increased quantities tending to build 
up higher concentrations. 

The continued use of chemical warfare agents is certain for several rea- 
sons. In the first place, history proves that it is impossible to legislate 
“against weapons. So long, then, as we have warfare, we shall have chem- 
ical warfare. ‘To prohibit the manufacture of such substances is equally 
impossible, for to do so would lead inevitably to the complete paralysis 
of industry since every factory that manufactures dyes, fertilizers, acids, 
and heavy chemicals is a potential factory for the production of chemical 
warfare agents. In many cases it is not even necessary to rearrange the 
machinery now in place, and in other cases it is merely matter of a few 
days or weeks before quantity production is obtained. 

In the second place, chemical warfare is the most humane of all the meth- 
ods available for the prosecution of warfare. In the American, British, and 
German armies there were produced during the World War a total of 
330,396 casualties from gas, of which 9763, or 2.9%, became fatalities. 
All other weapons of warfare produced 6,264,507 casualties, of which 2,552,- 
931, or 40.7%, became fatalities. While there is available no comparison 
between the total number of gas shell and high explosive shell fired during 
the war, it is accepted that gas shell produced equally as many casualties 
as high explosive, if not more. And it did this at an expense of men and 
material much less than that required for the usual weapons of warfare. 
As the figures show, gas was very productive of casualties, but at the same 
time it produced nearly 15 times less fatalities. Gas operates without pain, 
while high explosives and shrapnel tear and mangle bodies. Men are 
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trained to stick the bayonet in the belly of the enemy and twist it around, 
certainly not a very pleasant sensation. A gas casualty is out of the hos- 
pital long before a badly wounded soldier, and he has undergone far less 
suffering, while if the former becomes a fatality there is no more suffering 
than were he a casualty. 

Gas warfare can be made just as humane as it is desired. It does not 
need to be lethal, or to produce pain, in order to have results. Against 
unprotected personnel it is only necessary to employ some mild harassing 
agent and thus disperse the mob. On the other hand, once the bullet or 
shell has started, all control over it is gone, and the injury it produces is 
purely a matter of chance. Thus it would appear that from the standpoint 
of the humane aspects, the bayonet, the rifle, the machine gun, the high- 
explosive shell and rifle bullet should be outlawed, and not chemical warfare 
agents. 

Thirdly, these weapons are ideal from the standpoint of economy. And 
they are the most perfect defensive agents ever developed. The very na- 
ture of the more powerful agents makes them defensive in character rather 
than offensive. Thus they are primarily used to deny an area to the enemy, 
and their use in any other circumstance is impossible since they would 
block the progress of the army making use of them. And certainly it 
shall not be insisted that with cheap and effective agents at hand, they 
should be discarded in favor of the more expensive and more brutal arma- 
ments. 

We have heard on many occasions that a new gas has been developed of 
such potency that a dozen bombs dropped from an airplane would com- 
pletely wipe out cities of the size of Chicago or Berlin. This is utterly 
ridiculous. With a little care on the part of the inhabitants twelve large 
bombs of any known substance would injure comparatively few people 
more than 100 yards from the burst of each bomb. In order for dire results 
to be produced in an unprotected city by means of a gas attack, it would 
be necessary to build up an enormous concentration of gas, not by the use 
of a dozen or so bombs, but by the employment of many tons of gas. Over 
an area of 5 square miles and to a depth of 30 feet, 80 tons of a gas like 
phosgene would be required to give a concentration of 1 part in 10,000 
parts of air. This concentration, if breathed for one hour by an unpro- 
tected person, would result in death. ‘The majority of the population would 
escape all injury by simply going into an ordinary tight room at the first 
indication of danger, and closing all doors, windows, and ventilators. After 
a short period the winds will have reduced the gas concentration far below 
the danger point. 

There are several reasons why such gas attacks will not take place in the 
future. The fear of moral condemnation and immediate retaliation would 
deter any nation from employing lethal gas against an unprotected city. 
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Moreover, no military purpose would be served by such an attack, for if it 
were desired that the city be evacuated, tear gas or some other harassing 
agent could be employed with the same result and without the production 
of casualties. The use of a lethal gas in such a manner would be diverting 
to a useless purpose a weapon which could be powerfully used against 
combatants. Lastly, it is admitted that neither treaties nor humanitarian 
motives had much weight in the late war, yet even then gas was never used 
against non-combatants. 

And so, to those who would condemn gas warfare because of its possible 
abuse, we need only cite the facts. 
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UNITED STATES CIVIL-SERVICE EXAMINATIONS 


The United States Civil-Service Commission announces open competitive ex- 
aminations for under laboratory apprentice and minor laboratory apprentice, applica- 
tions for which must be on file with the Civil-Service Commission at Washington, D. C., 
not later than December 31st. The examinations are to fill vacancies in the Departmental 
Service, Washington, D. C., including the Bureau of Standards, and in positions re- 
quiring similar qualifications. 

The entrance salary is $1260 a year for the under grade and $1020 a year for the 
minor grade. Higher salaried positions are filled through promotion. 

Competitors will be rated on elementary physics or general chemistry, mathe- 
matics, mechanical drawing or essay, and on their education and experience. 

Full information may be obtained from the United States Civil-Service Com- 
mission, Washington, D. C., or the secretary of the United States Civil-Service Board 
of Examiners at the post-office or customhouse in any city. 


Research Laboratory Broadcasts Noise of Helium Atoms. A sound like hail pat- 
tering against a window pane was recently broadcast over a nation-wide chain of 41 
radio stations. It was the sound of helium atoms leaving the radioactive uranium, 
and bombarding a small piece of metal. The experiment took place in a room of the 
General Electric Company’s research laboratory at Schenectady, N. Y. 

The apparatus used for the experiment is known as a Geiger counter. The piece 
of uranium used was no larger than a five-cent piece and the atoms leave it faster than 
the fire of a machine gun. Yet they are so small that more than a million million can 
rest on the head of a pin, and not until five thousand million years have elapsed would 
half of the uranium be used up.— Science Service 
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CHARLES MAYER WETHERILL, 1825-1871. PART VI* 


Epcar Faus SMITH 


Chapter VII 
Last Years as Professor of Chemistry 


Wetherill regarded his position as chemist at the Smithsonian Institution 
as only temporary in character and during the time of this connection 
made several attempts to secure a more permanent appointment. In 
the spring of 1864 he made an earnest effort to secure the appointment 
to the chair of chemistry in Jefferson Medical College, which was made 
vacant by the death of Professor Franklin Bache. An interesting re- 
minder of his efforts in this direction is a pamphlet of ‘Letters before 
the Board of Trustees respecting Charles M. Wetherill, Candidate for 
the chair of chemistry, in the Jefferson Medical College, Philadelphia” 
printed at the Inquirer Office, Philadelphia, in 1864. This pamphlet 
contains the following statement by Wetherill respecting his own qualifica- 
tions: 

Philadelphia, April 15, 1864. 
To the Board of Trustees of the Jefferson Medical College. 


Gentlemen: 

I ask leave to present briefly to your notice some facts which have prevailed upon 
me to offer myself as a candidate for your suffrages, to fill the chair of chemistry in 
the Jefferson College. 

I have devoted half of a life of forty years to the particular study of chemistry, 
in its different bearings, organic chemistry having been my specialty. I have also 
studied medicine in its relations to chemistry. I was fortunate to have enjoyed, in 
early life, the advantages of the instruction in France of Pelouze, Regnault, Gay-Lussac, 
and Dumas, and in Germany, that of Liebig and others. 

I have published the results of a number of original researches in the journals of 
societies, and in the periodicals of our country and of Europe. Besides i aving devoted 
a portion of my life to the instruction in chemistry of individuals, I tiave delivered 
several courses of lectures in the Franklin Institute. 

I feel that I can aid in increasing the number of students of the college; for, in 
addition to the Philadelphia influence I have derived from the extensive family rela- 
tions I have inherited, and from part of my active professional life having been spent 
in this city, I can promise a considerable western influence. A seven year’s residence 
in Lafayette, Indiana, a membership of the Indiana State Medical Society, and other 
fortuitous circumstances, have brought me into prominent professional relations with 
the physicians and other citizens of that portion of our country. 

Besides the residence in the West, I have spent two years in travel in our country 
(having visited every state then existing, excepting California and Texas), a journey 
undertaken in order to become acquainted with the citizens, and with the scientific 
resources of the places visited. During the past year and a half I have largely extended 
my professional acquaintance by conducting the laboratory of the Department of 


* This is the last manuscript from the pen of the late Edgar Fahs Smith. 
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Agriculture in Washington, and by researches performed in the Smithsonian Institution. 

I beg leave to present to the notice of the Board a copy of a letter (which Professor 
Henry has furnished me), addressed by himself to Dr. Dunglison; a letter to the Board 
from Dr. Mears, an early graduate of the Jefferson College, and one of the active mem- 
bers of the Indiana State Medical Society, and also a letter from the principal physi- 
cians of Lafayette, my former residence, together with letters from Professors A. D. 
Bache, Wolcott Gibbs, and others. 

I have the diplomas of Master of Arts of the University of Pennsylvania; Doctor 
of Philosophy of the University of Giessen; Certificat d’ Etude of the Collége de France, 
and Doctor of Medicine of the New York Medical College. I am a member in good 
standing of the American Philosophical Society, Academy of Natural Sciences, Franklin 
Institute, Indiana State Medical Society, and correspondent of the K. K. Geological 
Reichs-Anstalt at Vienna. 

I am, with respect, 
Your obedient servant, 
Charles M. Wetherill. 


In addition to this statement of Wetherill, the pamphlet includes letters 
of recommendation from such prominent scientists as Joseph Henry, A. D. 
Bache, Wolcott Gibbs, A. A. Hayes, E. N. Horsford, and J. Lawrence 
Smith. The inclusion of the latter’s letter (addressed to Wetherill) is 
interesting for, unknown to Wetherill at the time, Smith was also a candi- 
date for the Jefferson Medical College professorship. Although Wetherill’s 
qualifications were strongly presented by a large number of prominent sci- 
entists, he was not successful in obtaining the appointment which was given 
to Professor B. Howard Rand, who occupied the chair from 1864 to 1877. 

In the summer of 1865, a number of friends, relying perhaps upon the 
growing wave of criticism against Commissioner of Agriculture Newton, 
attempted to secure Wetherill’s reappointment as chemist of the De- 
partment of Agriculture, but this was prevented by the continued hostility 
toward his former chemist of the Commissioner, who was retained in 
office by President Johnson. 

It had always been Wetherill’s ambition, as shown by his canvass for 
the Jefferson Medical College position, to obtain a professorship of chem- 
istry at some leading college or university. His various disappointed 
efforts to obtain a position at one of the old-established universities in- 
duced him finally to examine the possibilities at some of the new institu- 
tions of learning which were then being organized. ‘The courses at 
Cornell University, which he first considered, were not to be opened 
until 1868, and as this involved too long a period of waiting, Wetherill 
made application for the professorship of chemistry at the Lehigh Uni- 
versity which was founded by Asa Packer in 1866. His credentials 
and qualifications for the position were regarded most favorably by the 
trustees of the new institution and Wetherill finally realized the fulfilment 
of his hopes by receiving the following letter from President Coppée. 
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Bethlehem, April 14, 1866. 
My dear Sir: 

I have great pleasure in informing you that you were this morning elected by the 
Board of Trustees, Professor of Chemistry in the Lehigh University, your duties and 
salary to begin on or after the 20th of July, as the President may direct. There was 
also a resolution passed providing for the expense of moving your apparatus to Bethle- 
hem. The salary of the Professor for the first year is fixed at $2400. As soon as prac- 
ticable a house will be erected for you, which will be free of rent. 

I shall be glad to see you up here when it is convenient to you; and we can make 
a place to store your boxes of apparatus, which need not be put up until after the 20th 


of July. 
Very sincerely yours, 
H. Coppée, 
Prest. Lehigh Univ. 


Dr. Wetherill. 


The first literary evidence of Wetherill’s activity in his new position 
at Lehigh was ‘‘A Syllabus of Lectures 
on Chemical Physics for the First 
Class of Lehigh University, September 
3, 1866. Printed at Allentown, 1867.” 
It contained altogether 31 lectures, 
the first being devoted to the history 
of chemistry, which was followed by 
lectures devoted primarily to -the 
physical side of chemistry. Illustra- 
tions of apparatus, etc., do not ap- 
pear, but it is quite evident that ex- 
perimental work occupied a consider- 
able portion of each lecture hour. 
The Law of Boyle, for example, was 
exhaustively discussed, as were the Dr. Henry Coppée, M. A., LL.D., 

: bs va PRESIDENT OF LEHIGH UNIVERSITY 
subjects of specific heat, latent heat, pom Its FouNDATION IN 1866 To 1874.* 
and specific gravity. Some attention 
is given to electricity, followed by a discussion of molecular action, while 
the closing lecture of the course relates to crystal systems, which must 





* During Dr. Coppee’s administration, the four-year undergraduate courses were 
common to all students in the first two years. Men in the second two years were 
known as Junior and Senior School Men in the various courses which were five in number: 
General Literature, Civil Engineering, Mechanical Engineering, Mining and Metal- 
lurgy, and Analytical Chemistry. Dr. Wetherill was in charge of the course in Chem- 
istry and also directed the work of the metallurgists. The undergraduate chemical 
society, still in existence, was founded in 1871, during Dr. Coppee’s administration 
and largely at the instigation of Professor Wetherill. For this information and cut 
we are indebted to A. E. Buchanan, Jr., Executive Secretary, Alumni Association 
of the Lehigh University, Inc. 
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CHARLES MAYER WETHERILL, REPRODUCED FROM AN OIL PAINTING AT THE 
UNIVERSITY OF PENNSYLVANIA 














PACKER HALL, LEHIGH UNIVERSITY, IN WHICH DR. WETHERILL’S CHEMICAL 
LABORATORY WAs LOCATED 


This Hall originally housed the entire University, including classrooms, living quarters, 
chapel, ete. This rather remarkable building was erected in 1866 and named after the 
founder of the University, Judge Asa Packer of Mauch Chunk, Pa. Although re- 
modelled and modernized, it stands today very much the same as shown in this repro- 
duction from an old wood cut and now houses the college of civil engineering. 

We are indebted to A. E. Buchanan, Jr., Executive Secretary of the Alumni Asso- 
ciation of Lehigh University, Inc., for the loan of this wood cut. 
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have required more than a single hour for presentation as outlined in the 
“Syllabus.” 

In 1868 appeared ‘‘Lecture Notes of Chemistry,” a volume of 112 
pages, prepared as a basis upon which students were to build from the 
additional material that he gave them in formal lectures. Persons who 
attended these credited Wetherill with care and skill in his demonstrations, 
as well as with the most interesting manner of verbal presentation. The 
material offered to the classes was divided into three parts: 1. The 
Metalloids. 2. The Metals. 3. Organic Compounds. The book is 
not illustrated. That was cared for by using charts and blackboard 
drawings. Full expression of the theories prevalent in its day are evident 
everywhere. The style of the writing is simple and very readable. The 
photographs (pp. 2167-9) of the three parts of the book may, at this sixtieth 
year after the first printing, interest the student of chemistry. ‘They 
may suggest to him the alterations in text which have occurred in that 
period, and prompt him to inquire of himself how the texts printed sixty 
years hence will appear when contrasted with those of the present time. 

The courses in chemistry which Wetherill introduced at Lehigh were 
considered to be the most complete of those which were offered at that 
time in any of the schools and colleges of the United States. The following 
schedule of chemical courses, which are listed in the catalog of Lehigh 
University for 1866, will be interesting to present students of the history 
of chemical education in America because of the completeness with which 
the various fields of pure and applied chemistry are represented. 


School of Civil Engineering 


Senior Schoolmen.—Chemistry Applied to the Arts. Chemistry of Building 
Materials. 
School of Mechanical Engineering 


Junior Schoolmen.—Chemistry Applied to the Arts. Iron, steel, zinc, and other 
metals, castings, railroad iron. 


School of Mining and Metallurgy 


Metallurgy.—Methods of reducing all ores. Qualitative and quantitative analyses 
of minerals. The spectroscope. The blowpipe. Assays wet and dry. Alloys of 
gold, silver, and copper for monetary and other purposes. Fluxes, slags. Access to 
the Metallurgical Cabinet, with illustrative lectures. 


School of Analytical Chemistry 


Junior Schoolmen 


Qualitative Analysis.—(Fresenius), English translation. Use of the blowpipe 
(Plattner). Use of the spectroscope. General chemistry (Miller’s Inorganic). Lec- 
tures by the Professor and constant practice in the Laboratory. 

Physics,—Lectures on Chemical Physics. 
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THE METALLOIDS. 





LECTURE I. 


INTRODUCTION. 
StweLest EXPRESSION OF ALL HuMAN KNOWLEDGE. 
Souls. 


ZX 
ve LDN te 


Homo Minister e& Interpres Natura. 
Relation of Souls, Matter and Force, and their dependence upon 
God, expressed by the diagram of a triangle. 
(a) At the apex, Soul, with its attributes of mind, responsibility 
to the Creator, and relation to other souls, to Matter and to Force; 


constituting Man. 

(b) At one angle of the base, Matter. 

(c) At the remaining angle, Force. 

The whole dependent upon the will of the Almighty. 

Indestructibility of (a), (b), (c)- 

(a) Souls are indestructible ; but capable of changing condition. 

(6) Matter also indestructible and changing condition. Explain. 
1A 








Part II. 


THE METALS. 


- LECTURE I. 


GENERAL PROPERTIES OF THE METALS, 


Largest division of the elements. 
1. Metallic Iustre. The distinguishing mark of a metal 
; (a) Metals may be prepared free from this lustre. E. g. Plati- 
num black or sponge. 
(6) Some bodies which are not metals have this lustre. E. g. 

Iodine, Plumbago, Wing-coyers of certain insects. 

2. Color. Silver, Platinum, Magnesium, Aluminum are white. 
Lead, Tin, biuish; Calcium, Barium, pale yellow; Gold, yel- 
low; Copper, red. 

3. Hardness. 1. g. Steel, Potassium. 

4, Brittleness, E. g. Bismuth, Antimony, Gold. 

5. Tenacity. Breaking weight for wires of equal diameter. Ten- 
acity of lead being =: 1; that of Copper = 17; Iron = 26. 

6. Malleability. Quality of being hammered into thin leaves. 
Gold the most malleable ; yields film 1-200,000 in. thick. 

7. Ductility. Quality of being drawn into wire. Process of wire- 
drawing. Wollaston’s Platinum wire 1-30,000 in. diameter. 
His method of obtaining it. : 

8. Sp. Gravity. Platinum = 21.5, Lithium = 0.6. 

Lightest metals have the strongest affinity for O. 

9. Fusibility. Mercury—39°, Potassium below 212°, Silver and 
Gold, red heat. Iron, white heat (2786°). Platinum by Oxyhy- 
drogen blowpipe; or electricity ; or burning glass. 

10. Volatility. Quality of being evaporated. Mercury at 662°. 
Mercury evaporates slowly at a much lower temperature. 























Part III. 





ORGANIC COMPOUNDS. 


LECTURE I. . 


DIVISION OF THE SUBJECT. 


Chemistry is divided into Organic and Inorganic. 


1. Inorganic Chemistry concerns mineral substances, that is, 
those of inorganic nature. 

2. Organic Chemistry concerns plants and animals, that is, sub- 
stances of organic nature, and is called so because both plants and 
animals live by means of certain appropriate organs. Organic 
Chemistry includes also bodies which have been, (as it was formerly 
supposed), compounded by the agency of a peculiar force, the vital 
force. It embraces also the products of decomposition of such 
bodics after the departure of life. 


This division, though convenient, is at the pres*nt day inaccu- 
rate, because urea, alcohol, ether, and many organic bodies may be 
made without the agency of life, and thus, without formin 
hypotheses as to the mysterious nature of Life, chemists are ag 
that both Organic and Inorganic Compounds are subject to the 
same chemical forces, and that there is no peculiar force called 
“vital” which governs the affinities of matter. 


NATURE OF OrGANIC AND INORGANIC COMPOUNDS. 


Inorganic Chemistry embraces compounds of simple constitu- 
tion formed of any of the elements, and held together by a strong 
affinity. 

Organic Compounds, on the other hand, are complex combina- 
tions, formed of a very few of the elements, and are held together 
by a weak aflinity. The elements of Organic Compounds are gen- 
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Senior Schoolmen 


Qualitative Analysis.—(Fresenius.) Stoichiometry (Rammel’s erg).—Specific Grav- 
ity of solids and liquids. Miller’s organic chemistry. 

Organic Analysis.—(Liebig.) Specific gravity of vapors and gases. Volumetric 
analysis (Mohr). Quantitative blowpipe analysis (Plattner). Chemistry applied 
to the arts (Knapp) in common. Lectures in Chemical Physics. Metallurgical and 
Technical analysis and assaying (Bodemann’s Probirkunst). Dialysis. Bunsen’s 
Gas Analysis. Chemistry applied to agriculture and the arts; methods of analysing 


soils. 


In his second year at Lehigh University, Wetherill published a research 
entitled, ‘‘Experiments on Itacolumite (articulite), with the Explanation 
of Its Flexibility and Its Relation to the Formation of the Diamond.’’** 
Wetherill attributed the flexibility of this interesting mineral (named 
from Mount Itacolumi in Brazil where it occurs) not, as ordinarily sup- 
posed, to the plates of mica which it contained, but to the existence of 
“small and innumerable ball and socket joints’ distributed uniformly 
throughout the stone in the form of minute siliceous grains. The articu- 
lated structure of the mineral led Wetherill to propose the new name 
articulite.** A criticism of his theory for the flexibility of the mineral 
by A. M. Edwards™ was answered by Wetherill.2” In explanation of the 
occasional occurrence of diamonds within the structure of Itacolumite, 
Wetherill supposed that this may possibly have been due to the crystalli- 
zation of carbon from petroleum that had diffused into the porous struc- 
ture of the stone. The paper on Itacolumite, which was warmly com- 
mended by America’s leading geologist, Professor James D. Dana, offers 
an excellent illustration of Wetherill’s qualities of observation and scien- 
tific imagination. 

Wetherill, for a man so young, was most fortunate in the wide range 
of his scientific friendships, and the letters that he received (many of 

24 Am. J. Sci., 44, 61 (July, 1867). 

** The slender cylindrical rod of Itacolumite, with which Wetherill made his 
physical tests upon the mineral, has been generously donated by his son, Dr. R. B. 
Wetherill, to the Edgar Fahs Smith memorial collection for the history of chemistry 
at the University of Pennsylvania. The rod, 198 mm. long and 13 mm. in diameter, 
was fixed horizontally between two steel points and the geometric curve made by the 
flection of the mineral was traced upon paper. The curve thus produced was after- 
ward analyzed by Professor Morgan of the Chair of Mathematics, Lehigh University. 
The following remarkable properties of this rod of Itacolumite are thus described by 
Wetherill: 

“It can be compressed and elongated in the direction of its axis, the extent of 
motion being a little over '/2 mm. When one end is fixed the other end may describe 
a circle of 34 mm. diameter and may be made to touch every point in the area of the 


approximate spherical zone. The rod can also be twisted about its axis, the torsion 
pe ee 


being 1( 
26 Chem. News, 22, 111 (1870). 
27 Tbid., 22, 266 (1870). 
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which are fortunately preserved) constitute a record of great value to 
those interested in the history of chemistry in America. The chemist 
who reads these letters may even now detect something of the personalities 
of these departed colleagues in the character of their handwriting. The 
exuberant buoyancy of R. O. Doremus is still reflected in the handsome 
flourishes of his penmanship, and in a similar way we find indications of 
the qualities which we admire in Joseph Henry, Wolcott Gibbs, Alexander 
Bache, George Barker, and other scientists, who lived in the period im- 
mediately preceding and following the Civil War, in the letters which 
they wrote to Wetherill. Human nature continues unchanged; we still 
sympathize with the problems and difficulties which confronted our chemi- 
cal ancestors and still laugh at the stories with which they entertained 
their leisure hours. What chemist is there who will not relish the following 
anecdote, narrated in a letter to Wetherill, concerning that father of 
American chemistry, Benjamin Silliman, Sr., which occurred just one 
hundred years ago in the region where Wetherill was professor? 


Naval Asylum, Philadelphia, May 27th, ’68. 
To Prof. C. M. Wetherill. 


Dear Sir: 

I thank you heartily for your and Mrs. Wetherill’s kind invitation to make you 
a visit, but at present I am in the printer’s hands with a new book and do not know 
when I shall be at liberty again. I am glad that you are so pleasantly situated in 
that pleasant town (or city?) and by the way I will mention a circumstance worth 
telling about in your region. 

In 1829 I accompanied the late Prof. Silliman Sen. in a visit to the Wilkesbarre 
coal mines, from which place we proceeded to Philadelphia, by way of Bethlehem. 
When we got into your region he said, looking out from the stage, “why there is a 
large church.’’ Presently he remarked ‘‘why there is another Jarge church.” And 
soon afterwards ‘‘why there is another.’’ Soon after this he saw another and said to 
me “‘why you must be a very religious set of people in this part of the country.” I 
sat all the while smiling quietly and enjoyed the joke, for they were our Pennsylvania 
barns. His New England eyes had never seen such structures for horses and grain 
before. So I explained to him his mistake, but I believe that, for the honor of my 
state, I did not mention the old story that ‘‘Penn. farmers take better care of their 
horses than of their wives.” 

Yours very respectfully and truly, 
Geo. Jones. 


In 1869 Wetherill was honored by the following invitation to take 
part in the scientific expedition that was fitted out to study the solar 
eclipse which occurred on August 7th of that year. 


Franklin Institute, Philadelphia, July 1/69. 


My dear Sir: 

Would you like to join the party sent out to observe the coming eclipse from the 
Nautical Almanac Office under the general grant from Congress and take charge of 
the physical phenomena generally, with such instruments as you could collect? 
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If you think well of it I will write to Mr. Coffin about it and you can arrange 
details. 
I have a special car and party of 15 photographers already with 3 telescopes. 
We should leave here August 2nd and go to Burlington, Iowa. 
Very truly yours, 
Henry Morton. 


Circumstances seem to have prevented Wetherill from accepting this 
invitation. 

Wetherill’s professorship at Lehigh occurred during the interesting 
transition period when the extension of Avogadro’s hypothesis, initiated 
in 1860 by Cannizzaro, was leading to the introduction of new ideas 
regarding the molecular constitution of matter. ‘The following letter 
to Wetherill from Professor George F. Barker of Yale (President of the 
American Chemical Society in 1891) will be appreciated by those who 
are interested in the historical developments of chemical education in 
America. 


New Haven, Nov. 23, 1870. 
My dear Prof. Wetherill: 

I took the liberty of having a copy of my little book on chemistry mailed to you 
yesterday. You will notice that it is pretty radically new school in theory; but I 
believe not more so than the present condition of the science demands. At all events 
I find the system of the modern chemistry far easier to teach than that of the older 
and unphilosophic chemistry which preceded it. 

Allow me at this late day to thank you for the cartes-de-visite you sent me through 
Mr. Chatfield. 

Yours very truly, 
George F. Barker. 


While Wetherill was entirely sympathetic toward the changes that 
were developing in chemical theories and referred to them in his lectures, 
he adhered in his own publications to the older methods of expression. 

In the enlargement of his chemical courses at Lehigh, Wetherill found 
it necessary in 1867 to obtain the services of an assistant and wrote for 
recommendations to his friend, Prof. Wolcott .Gibbs of Harvard Uni- 
versity. ‘The following letters pertain to the recommendation and appoint- 
ment to this position of Stephen P. Sharples, afterward well known 
as a consulting chemist of Boston and State Assayer of Massachusetts. 


Newport, R. I., August 5th/67. 
Dear Wetherill: 


The only person I know whom I can cordially recommend for the position you 
speak of is Mr. S. P. Sharples who graduated from the Lawrence Scientific School 
about a year since with the highest honors. You have doubtless seen his collection 
of chemical tables published by Sever and Francis in Cambridge last year. If not, 
I can cordially recommend the book. I do not know whether Sharples would take the 
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place you speak of but he may do so if he has no other position in view. He has been 
in correspondence with the president of a college in Vermont but I do not know with 
what result. You had better write to him yourself however and sound him about his 
views. He is about 23 or 24 years of age—a Quaker—very quiet but not weak, an 
excellent working chemist and a good botanist. You must judge for yourself whether 
such a man would be useful to you. Direct to S. P. Sharples, Westchester, Penna. 
I think myself that you will be fortunate if you can get him. 
I am spending the summer at this place very pleasantly. I work at my papers 
a little to keep my hand in. I have a long paper on some new analytical methods in 
the September number of Silliman’s Journal, which I hope will interest you. I have 
a good deal of other work almost ready for publication. It would give me the greatest 
pleasure to see you in Cambridge, and I hope you will find time in October to take a 
look at our school and renew our old acquaintance. 
Very truly yours, 
Wolcott Gibbs. 


Cambridge, Dec. 4th, /67 
Dear Wetherill: — 

Ruthenium was discovered by Claus in 1844 and is named after Ruthenia, the 
Latin name of a Russian province commonly known as Little Russia. 

I am very glad you are so well pleased with Sharples who is a very sterling fellow. 
Please say to him that I have no more copies of Nos. 1 and 2 of my papers on ana- 
lytical chemistry. I send him today a copy of No. 3 as he seems not to have received 
the one I sent some time since. Give him also the enclosed stamps which he sent me. 
I had already noted the points you referred to in the organization of your college. I 
hope you will get a more agreeable position soon. In much haste. 

Cordially yours, 
Wolcott Gibbs. 


The references in Gibb’s last letter to college organization convey the 
intimation that Wetherill was not wholly satisfied with certain conditions 
at Lehigh and we find him again making inquiries about possibilities 
at Cornell. The causes of the difficulties which our chemical ancestors 
experienced in the teaching of their science are interesting, although 
not always easy to determine. ‘The explanation of the criticisms made 
by Wetherill and Gibbs is perhaps to be found in some of the following 
restrictions upon the freedom of action of Lehigh professors.”* 


No Professor shall have official communication with the Board of Trustees except 
through the President. 

No Professor is empowered to give permission of absence to any student (except 
during the absence of the President) but for his own hour of recitation; nor shall any 
Professor keep a class or a section in his room for a greater or lesser period than that set 
forth in the roster. 

No Professor shall accept an appointment from any other institution or company, 


*% Page 31. Register of the Officers and Students of the Lehigh University, South 
Bethlehem, Penn., with the plan of organization, the course of instruction and the laws 
and regulations for its Government. Published by Order of the Board of Trustees, 
Bethlehem, Penn., 1866. 
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from whom he may derive emoluments, without the written consent of the Board of 
Trustees. 

No Professor or Instructor shall lend any apparatus or any other property of the 
University without permission of the Board of Trustees. 


But whatever may be the explanation of the difficulty, the situation 
seems to have corrected itself for Wetherill continued laboring on, in- 
creasing the equipment of the laboratory which he had designed and 
perfecting his courses of instruction with the result that the chemical 
department of Lehigh for completeness and excellence was finally recog- 
nized as a model for other institutions. Wetherill’s reputation as a pro- 
fessor and organizer had now become so well established that he no longer 
had to search for positions, for offers of appointments came unsolicited. 
He was asked to furnish plans for the chemical department of the new 
school of science which the University of Pennsylvania was establishing 
at West Philadelphia, and then the trustees of his alma mater, becoming 
impressed with Wetherill’s capacity and zeal, felt that if they could only 
obtain him as head of their chemical department the success of their new 
project would be definitely assured. The offer was made and accepted 
but Wetherill was destined never to enter upon his new duties. 

On the morning of Sunday, March 5, 1871, Wetherill partook of 
breakfast in his usual cheerful spirits, and then went to his study, intending 
to prepare for church. “‘A little before 10 o’clock,” according to a local 
record, “when his wife was ready to go, and the carriage at the door, she 
went into his room and found him sitting in his dressing gown at the study 
table with his eyes closed. She spoke to him and received no answer, 
touched him, and the sad truth broke upon her, like a flash of lightning, 
that he had died, in an instant, from disease of the heart.”’ 

At the time that death overtook him Wetherill was writing an article 
for publication in Silliman’s American Journal of Science and the pen which 
he was using had dropped from his hand in the middle of a sentence. 

The passing of Wetherill at the age of forty-five, in the prime of manhood, 
with splendid promises of future success was a great loss to American 
chemistry. No scientist of his period had experienced so wide a contact 
with the various applications of chemistry as had Wetherill. He was 
trained in the best laboratories of America, France, and Germany; he had 
practiced as a consulting chemist in the city of his birth; he had delivered 
lectures upon chemistry before popular audiences; he had become familiar 
with the chemical resources of his state and country by exposition work 
and travel; he had conducted investigations not only in pure science but 
in the applications of chemistry to agriculture, industry, medicine, war, 
municipal utilities, public health, and national welfare; he was the first 
of a long line of scientists to experience the ungrateful rewards of govern- 
ment service and he finally closed his career, as he had always wished, at 
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a university of his native State, in the glorious work of imparting the 
truths of chemistry to a younger generation. In the words of a con- 
temporary notice, the life of Charles M. Wetherill was ‘“‘one of growth 
from the time when, in his early manhood, he wrote high upon his chamber 
wall, the Greek quotation in the original—‘Let him that thinketh he 
standeth take heed lest he fall,’ until in his ripe manhood his quiet con- 
sistent goodness was ever a rebuke without words to wrong doing.”’ 

Wetherill’s life was remarkably rich in service, friendships, and ac- 
complishments, and it will always remain as an inspiration to future 
generations of American chemists. 

In the five years of Wetherill’s professorship at the Lehigh University 
his splendid example of an earnest and devoted scientist made a deep 
impression upon all who were his students. It was the good fortune of the 
writer of this sketch to have had his way piloted through the labyrinth 
of experimental and practical chemistry by one of the earliest pupils of 
Wetherill, a pupil who in due course became himself a teacher and so 
continued for many years of his life. This reference is to Dr. Samuel P. 
Sadtler, who won for himself a most dignified and worthy place among 
the chemists of the United States. He always spoke in the highest terms 
of Dr. Wetherill as a man, as a careful and accurate analyst, in short, asa 
broadly trained chemist. Some of the lecture notes of Dr. Wetherill 
were transmittted through Dr. Sadtler to the writer, and he recalls, in 
particular, his study of crystals as the course had been given to his own 
students. A common saying of Dr. Sadtler was that anything given to 
students by Wetherill could be relied upon. 

It may be that the writer’s interest aroused years ago in Dr. Wetherill, 
while dormant for years, was indeed the inspiration to the writing of this 
sketch of him. A former President of Lehigh University, Dr. Henry S. 
Drinker, himself a graduate of the Class of ’71, wrote of Wetherill that he 
was a good teacher, much liked by his students, and a gentleman. The 
regard of the class for Wetherill was shown by the fact that it attended 
his obsequies, which were held in Philadelphia in 1871. 

Further, a very distinguished engineer, of the same class, wrote: 


I liked Dr. Wetherill the best of all my professors. He was very kind to me and 
often invited me to dinner at his home on Sundays. He thoroughly understood his 
subject and was without question an excellent teacher. I remember that on starting 
lris lectures he said he would use the old nomenclature, although it was fast being 
superseded by the new, which he felt to be right, but he was more familiar with the 
old; that is, he called water HO instead of H.O, and sulfuric acid HOSO; instead of 
H.SO,, and so on all through the course . . . I think he once told us there was a certain 
unexplained loss of gold at the Pennsylvania Mint, and that he was employed by the 
government to discover what caused it. He found that the gold was volatile to a cer- 
tain extent and went off in the smoke and was found in the soot that fell on the roof 
of the Mint ... He was an excellent teacher, knew his subject well, and above all, was 
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a high-class gentleman, modest and loveable . . . He died sitting in his parlor waiting 
for his wife to get ready to accompany him to church. He was a very religious man. 





And in this way, many others who knew Wetherill, the chemist, have 
spoken of him. While a younger pupil remarked: 


He was one of those “golden natures” who help us form ideals of life.* 


* This final sentence, written by Professor Smith in pencil at the end of the manu- 
script, are the last words of his biography of Charles Mayer Wetherill. It is also the 
terminus of his long literary activities as a contributor to the science and history of 
chemistry. The thought expressed in this valedictory statement applies so perfectly 
to Edgar Fahs Smith himself that it might well be inscribed in letters of gold above 
the entrance to his office: 


“‘He was one of those Golden Natures who help us form Ideals of Life.” 
C. A.B. 
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HOW NEW CHEMICAL PRODUCTS ARE INVENTED 


D. B. KEYES, UNIVERSITY OF ILLINOIS, URBANA, ILLINOIS 


One of the most fascinating types of industrial chemical research in- 
volves the invention of a new chemical product to take the place of an old 
and well-known product. Naturally, the new one must have some 
advantages over the old. The methods used in such research, strange 
to say, have been more or less standardized by the various industrial re- 
search laboratories working on this type of problem. It is a common 
opinion that the research man merely imagines the type of product he 
wants and then goes about building it. There seems to be a certain amount 
of mesmerism involved. Men in this type of work are often thought of 
as peculiar individuals and sometimes their minds are considered to be 
more or less unbalanced. ‘The facts of the case are far from this viewpoint. 

The method of attack is quite simple. The advantages and disad- 
vantages of the old product are first carefully reviewed. A very careful 
analysis is made to find out just what the faults of the old product really 
are. ‘Though this sounds extremely simple, experience has shown that 
this first step is rather difficult and only the most level-headed of research 
men are capable of discovering the real defects in the old material. 

The second step in this standardized methcd is the listing of a series 
of chemical substances which have never previously been used for the 
particular purpose of the old product but bear some resemblance to it. 
An excellent example of this would be artificial resins which have been 
known ever since the first man worked on organic chemistry and the nat- 
ural resin. Itis only very recently that artificial resins have been modified 
so that they could take the place of natural resins in varnishes, etc. 

The third step is quite evident. A selection must be made from this 
list of likely chemical substances, of one which exhibits the fewest possible 
faults as compared to the old substance. 

The fourth step in the general scheme is even more evident. After 
this selection has been made the substance must be modified to meet the 
new use. 

In order to illustrate this method of attack an example of a recent de- 
velopment at the University of Illinois will be given. 

It is a well-known fact that tincture of iodine is far from an ideal house- 
hold antiseptic. ‘The 7% iodine content specified by the United States 
Pharmacopeia is about one hundred times the concentration needed for 
ordinary purposes, with the result that in an open cut the iodine burns 
the flesh badly and may cause more harm than good. ‘The remainder 
of the tincture of iodine is 95% ethyl alcohol. ‘This has relatively little 
antiseptic value but in turn has a tendency to burn the flesh badly. 

It is quite clear that the iodine content should be cut down and the 
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alcohol should be removed. Such a recommendation immediately brings 
to mind a water solution of iodine with potassium iodide. This solution, 
however, has its practical faults. It would not be a satisfactory thing 
to carry in one’s hip pocket, neither would it be a pleasant thing to carry 
in a trunk or traveling bag. It also requires large quantities and the ideal 
substance should be in a more concentrated form. 

Some years ago this situation was investigated and a dry powder con- 
taining potassium iodide, potassium iodate, and aluminum sulfate was 
recommended as a substitute.! This compound proved to be a stable 
powder; could be carried around in a cardboard box or other container 
and when thrown in warm water would liberate 60% of its weight as free 
iodine. A dilute solution used as a gargle was found very effective. In 
some cases a solution having a bactericidal power of pure phenol could 
be put in the mouth without excessive irritation. Solutions of greatly 
varying strengths could be made up and even the dry powder could be 
used in the presence of a small amount of moisture on the surface of the 
skin without causing bad burns. 

Recently it was thought possible that another antiseptic could be made 
by utilizing the corresponding chlorine compounds. An attempt was 
made to make magnesium hypochloride in a dry state. ‘Though consider- 
able research was done on this preparation we were unable to make the 
dry compound. Attempts were then made to make a calcium hypochlorite 
free from chloride. ‘The best method found after a rather thorough in- 
vestigation of this subject was the MacMullin? method. ‘The underlying 
principle of this method was the preparation first of an alkyl hypochlorite 
by treating an alcohol with hypochlorous acid. The alkyl hypochlorite 
was then made to react with calcium hydroxide to form the calcium 
hypochlorite. 

It was hoped that calcium hypochlorite would be unstable in water but 
stable when dry. It was fairly stable when dry but too stable in water 
for practical purposes. Dry aluminum sulfate was then added to the 
calcium hypochlorite. This mixture liberated chlorine when placed in 
water and was satisfactory. Sodium dihydrogen phosphate was sub- 
stituted for the aluminum sulfate and seemed to be a little better for 
this purpose. This mixture is fairly stable and can be carried around in 
an ordinary bottle without developing any real pressure. It will dissolve 
readily in warm water and laboratory tests have shown that it is about 
ten times as effective as phenol, weight for weight. 

Though no clinical tests have been made on this compound there is 


1 See U. S. Patent 1,557,266, issued October 18, 1925, to W. C. Moore, Research 


Department, U. S. Industrial Alcohol Company. 
2See U. S. Patent 1,632,484 issued June 14, 1927, assigned to the Mathieson 


Alkali Co. 
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.no reason, apparently, why it should not prove to be a satisfactory general 

antiseptic. It is described in this paper, however, solely because its de- 
velopment represents a very excellent example of what is now a more or 
less standardized method of research for the production of a new chemical 
substance to take the place of an old and faulty substance. 


Super-Cooled Water. The viscosity of water has been determined down to —9°C., 
at which temperature it is quite fluid, and I was surprised to find that water drops 
suddenly chilled (without crystallization) to —17°C., became hard—that is, true water 
glass. In Beilby’s ‘‘Aggregation and Flow of Solids,’’ 1921, p. 195, we find: ‘‘When 
a small drop of water was placed on a glass slip which had previously been cooled to 

12°C. it instantly froze and became like a hemispherical lens, perfectly transparent 
and colorless. Under the microscope it showed no signs of crystalline structure... .” 
The term “froze’’ is a little ambiguous, but from the context can only be taken to indicate 
hardening. 

Thus there appears to be a great change in the properties of super-cooled water 
between —9° and —12°. It seems unlikely that this phenomenon should have escaped 
notice up to now, but I can find no reference to it. (Ll. Hawkes, Bedford College, 
Regent’s Park, N. W. 1.)— Nature (London), 123, 244 (Feb. 16, 1929). 


Powdered Fuels for Engines. After many trials and failures, a practical and re- 
liable internal combustion engine appears to have been developed to utilize powdered 
coal as fuel. Unlike the Diesel engine, states Rudolph Pawlikowski in Canadian 
Chemistry & Metallurgy, it compresses air and fuel at the same time, but keeps them 
separated until the injection, after the compression. In the Diesel engine fuel oil must 
be atomized, heated, and ignited in a small fraction of an engine stroke; the new engine 
allows a complete stroke for these operations. ‘The engine has been successfully oper- 
ated on dust of bituminous coal, lignites, peat, wood, charcoal, rice hulls, meal, and coke. 
Ash disposal, of course, is one of the major problems; but in this engine the ash is so 
fine that the particles, even if they do get into the oil film, rub on only one of the metal 
surfaces, not on both. The exhaust is odorless.— Chem. & Met., 36, 287 (May, 1929). 


Protection of Concrete against Corrosion. ‘The question of the protection of con- 
crete is reviewed by C. R. Platzmann (Chem.-Ztg., Aug. 22, 1928). The chief cause of 
corrosion by acids and salt solutions is the presence of lime, and varieties of cement poor 
in this constituent have a somewhat greater resistance. A large alumina content con- 
fers a resistance to the action of sulfate solutions, but the cost of such cements is double 
that of portland cement. It suffices for such materials as tannic, lactic, and acetic 
acids, and for sugar solutions to protect concrete by a coating material, the most satis- 
factory substance for this being pure bitumen, which has, however, the disadvantage 
that it softens at increased temperatures. Treatment of the concrete with solutions of 
silicofluorides gives a mechanically strong resistant surface layer. In general, the, best 
method of protection has to be determined for each case: Chem. & Ind., 48, 369 (April 
12, 1929). 
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THE APPLICATION OF PSYCHOLOGY TO THE TEACHING OF 
HIGH-SCHOOL CHEMISTRY 


J. Lyman SHEEAN, CULVER Minitary ACADEMY, CULVER, INDIANA 


The average college teacher is often forcibly impressed with the idea that 
there is something wrong with the teaching of chemistry in the high school, 
either with the objectives or with the method of preparation or presentation. 
Who would not entertain such a doubt when the following typical answers 
are received from incoming high-school graduates? ‘Pressure is that which 
holds the mercury up in a thermometer’ and ‘‘Valence is the marriage of 
the molecules.”’ 

Perhaps a glimpse into the reasons for the study of science will give us 
a foundation for establishing some definite motives for the inclusion of 
chemistry in the high-school curriculum. Spencer, in ‘““‘What Knowledge Is 
of Most Worth?” attempts to show, and with some degree of success, that 
the study of science furnishes information which is incomparably more 
useful for our guidance than any other kind. However, modern theories 
rather disregard his argument and marshal the following reasons for the 
study of science, particularly physics and chemistry: 


” 


1. Science is sufficiently adaptable to educational purposes to make it a valuable 
study. 

2. It introduces variety into the media of instruction and thus assists in meeting 
the demand made by multiplicity of student interests. 

3. Even at its average, it can furnish certain constituents of a general discipline 
of the mind more easily or in a more conspicuous degree than any other subjects at their 
average. This is accomplished by (a) training in observation; (b) organization of ob- 
servation by induction and comparison; (c) development of the memory by the repe 
tition of tests and experiments in laboratory procedure; (d) control of the imagination 
by checking experiments against ideas and forming new hypotheses to meet new con- 
ditions; (e) character training by the establishment of standards founded upon eternal 
truths; (f) stimulation of mental rectitude, clear thought, and clear expression. 


There is of course an opposing camp which objects to the inclusion of 
science in the high-school course, and its champions present the following 
arguments: 


1. The methods of teaching are so rigorous and exacting that they unfit men for 
dealing with human questions. 

2. Science lowers the ideals of the student by forcing him into contact with 
what is commercially useful, thus giving him a material outlook on life. 

3. The study of science has of necessity a narrowing influence. 


The value of these arguments may easily be estimated by reflecting upon 
the lives of well-known scientists, many of whom, in a lifetime devoted to 
science, have not lost the humanitarian touch. ‘The vast progress of 
chemistry in recent years is itself an answer to these objectors. As a 
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separate science it is still in its infancy and if the immediate past is any 
measure of the future, we may well expect it to work marvels in generations 
yet to come. 

An insight into the introduction of chemistry into the public schools 
will help to account for the present trend of chemical education. All the 
early laboratory courses were modeled after the course offered by Liebig 
of Giessen. The general course was followed by qualitative and quantita- 
tive analysis and to this day that is the ordinary method of procedure. 

The earliest labcratory manual in this country was written by Professor 
Will in 1846 under the title ‘A Laboratory Manual of Modern Chemical 
Teaching.’”’ ‘The first important step taken by a college in including chem- 
istry in the list of subjects for admission was made in 1888 by Harvard 
when it took the stand that this science had become of sufficient importance 
to be included in the requirements for matriculation. In connection with 
this announcement came an outline of a course in high-school chemistry 
in the same year by Professor Cooke of Harvard. 

Great Britain was far ahead of us in the chemical field and Germany offers 
some science for every year of the secondary school. In order to see the 
strides of chemistry in this country, however, let us look at statistics. In 
the year 1897-1898, 8.55% of all the pupils in high school were studying 
chemistry at some time during their high-school career and in 1926 we 
find that 82% had it on their list of subjects to be taken during the four- 
year high-school period. 

Perhaps one of the greatest handicaps to progress of the science in high- 
schools is the manner in which it is treated. At present varying classroom 
methods are used, viz., the nature study method, arranged according to a 
sequence of natural phenomena; the theoretical method, arranged in refer- 
ence to theory only; the historico-systematic, arranged in reference to 
chemical materials with theory introduced at intervals; and lastly, a 
combination of the second and third, this being the ideal method, although 
it has the disadvantage of attempting to cover too much ground in too 
short a period. Laboratory work is most important and should precede 
theory, but by many teachers it is regarded as incidental, inefficient, and in 
some cases it is omitted altogether. The psychology of laboratory training 
is that it is of value in holding interest and attention and securing clear 
expression. To achieve these purposes, laboratory directions should be 
coherent, should designate for each experiment the object of it, and should 
include a definite description of the apparatus and materials and the meth- 
ods of handling both. 

The question has often arisen as to the value of chemistry in high-school 
and four important reasons present themselves as factors which should 
keep the course in the high-school curriculum with an excellent supervisor 
in charge. ‘These are as follows: 
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1. As industry becomes more nearly chemically perfect (for what industry does 
not involve chemistry in some phase or other?) there will be a greater.demand for all to 
know something of science. We need chemically trained men to manage factories and 
even for positions in which chemical processes occur only occasionally. 

2. Chemistry plays an important part in daily life, as in drugs, foods, milk, in the 
production. of which vast numbers of chemists are employed. 

3. Chemistry gives an understanding of the injury done by numerous patent 
medicines, anti-fats and drugs of harmful nature, a public hazard which can only be 
offset by better codrdination among researchers, better codperation with the public, 
and by educating the individual so that he may protect himself and realize the im- 
portance of the science to the nation. 

4. Chemistry offers a romantic field of study to the young person who is attracted 
to pure science. 


Those who question the advisability of chemistry in the high-school 
course bring forth the idea that it has no educational value. They over- 
look the fact that training in this science will assist in the fundamental duty 
and greatest achievement of any teacher—that of building character. The 
teacher of chemistry can influence character by establishing a simple set of 
ideals and directing the activities of the students toward them. This may 
be accomplished: 


1. By encouraging the desire for truth and accuracy, for doing a thing in a par- 
ticular way because it is right. 

2. By developing the spirit of open-mindedness. 

3. By stressing the homely virtue of honesty in the use of notes and apparatus. 

4. By maintaining self-government in the laboratory. 

5. By aiding the student in gaining an appreciation of the applications of science 
to every-day life. 

6. By encouraging the spirit of willingness in allowing students to help other 
members of the class. 


Again the question comes to the fore—what should be the objectives of 
a course in high-school chemistry? What is to be accomplished and what 
will the student gain by them? The following statement of objectives has 
been drawn up in the hope that it may serve as a general list, subject of 
course to change according to the individual needs of the schools. ‘These 
objectives are: 


1. To give a broad and genuine appreciation of what the development of chemistry 
means to modern social, industrial, and national life. 

2. To satisfy the normal interest in the materials and forces of nature; to give 
information which is interesting purely for its own sake. 

3. To promote opportunity for the student to become acquainted with the applica- 
tions of chemistry to industry for the purpose of educational and vocational guidance 
and possibly to furnish a beginning of vocational training. 

4. To develop broad concepts of the ultimate composition and indestructibility 
of matter, nature of chemical composition, interrelation of chemical elements, etc., to 
the end that science and reality may function in place of superstition and uncertainty 
in explaining natural phenomena. 
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5. To contribute such specific ideals, habits, and concepts as those of accuracy, 
achievement, persistency, open-mindedness, honesty, cause and effect which are es- 


sential to the study of science. 
6. To develop system, order, and neatness, to the end that they will function in 


the ordinary affairs of life. 

7. To afford in some measure an opportunity to show the importance of scientific 
research and stimulate the spirit of investigation and invention on the part of the student. 

8. To give children full opportunity to indulge in the playful manipulation of 
chemical materials in order that they may explore the world of reality as widely and as 
deeply as possible. 

9. To provide opportunity for acquaintance with such applications of chemistry 
in public utilities in problems affecting the health and well-being of the individual and 
the community, that the student may more adequately fulfil the duties of citizenship. 
This would involve such topics as utilization of waste products, elimination of smoke, 
pure foods, etc. 

10. To make pupils read more intelligently, and with greater interest, articles on 
chemistry in magazines and in scientific books of popular character. 

11. To give such training as will result in increasing respect for the work of 


recognized experts. 


With these objectives in mind, we must next consider the sources of 
possible information and how they agree as to the most fundamental topics 
to be taught in a logical high-school course. Statistics show that in 1924 
five widely used textbooks were cataloged as to content with the result that 
25.2%, of the material was found to be of a practical nature and the rest 
theoretical. ‘The opinions of a number of teachers were sought and it 
was found that 25.69% of them placed stress on the useful applications. 

A questionnaire as to the rating of 50 chemistry topics was sent to a num- 
ber of teachers, and the authors of the five textbooks were asked to rate 
the same subjects. ‘The ratings were given in the order A, B, C, D, and E, 
A representing the highest grade. Group 1 (consisting of 10% of the 
topics) included those considered by the teachers as fundamental and most 
important; Group 2 (15%), the very important; Group 3 (50%), important; 

sroup 4 (15%), interesting; and Group 5 (10%), unimportant. ‘The 
results of the questionnaire follow: 


Ratings by Ratings by text- 


Group 1 teachers book authors 
Chemistry of Iron and: Steel A- A 
Chemistry of Fuels B+ B 
Manufacture of Sulfuric Acid B+ B 
Chemistry of Petroleum B- B 
Building Materials B- B 
Group 2 

Refrigeration A C+ 
Chemistry of Foods A-  & 

Fire Extinguishers A- C- 


Purification of Water B+ C 
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Manufacture of Soap B+  % 
Metallurgy of Aluminum B C+ 
Electrolysis of Brine B € } 
Bleaching B- C+ i 
Group 3 a 
Electrolysis of Water A- D 
Manufacture of Liquid Air C+ C+ 
Mfg. and Uses of Lead Compounds C+ C+ 
Extraction of Sulfur Cc C-— * 
Metallurgy of Copper Cc L 
Mfg. Amorphous Carbon C-— C— ‘ 
Chemistry of Textiles C-— C— 
Extraction of NaCl € C-— 
Mfg. of Carborundum € C- ny 
Softening of Water C-— C-— 4 
Clay, Cement, and Concrete C-— C-— 
Paper Making B- D— i 
Fertilizers B- D ae 
Mfg. of Glass D B 4 
Soda Process C— D—- : 
Mfg. of Ammonia B- K- j 
Alcohol and Acetic Fermentation C- D—- D 
Etching Glass D C- ' 
Chemistry of Explosives C- D 
Metallurgy of Silver C- D cea 
Photography D—- C-— # 
Starch Industry © D ‘es 
Smoke Prevention e D er 
Mfg. of Phosphorus D C— ; 
Mfg. of Iodine C-— D 
Group 4 i, : 
Manufacture of HCl € D- ng 
Sugar Refining Cc D—- ae 
Metallurgy of Zine D D } 
Making of Blue Prints D D bs 
Carbide and Cyanamid Cc— K+ f 
Mfg. of Sodium and Potassium D—- D | 
Hydrogenation of Veg. Oils C+ i 4 
Mfg. of Carbon Bisulfide E- C4 i ot 
Group 5 : 
Mfg. of Ink D+ E oi 
Electroplating D+ E “14 
Mfg. of Bromine D 1D : re 
Mfg. of Artificial Diamonds D—- E- ny ‘i 
Mfg. of Baking Powder D—- K-— 1 a 
i 
I am of the opinion that what is worth teaching is worth teaching well, " Hi 
for the knowledge of a few practical chemical processes properly taught is ni 
of more value than a superficial acquaintance with many. It is well to Ht 
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decide in a general way the most valuable processes and to divide the time 
accordingly, for all high schools must choose chemical processes of un- 
doubted national importance and scope and focus attention upon them. 

In connection with this type of subject selection it has been found ad- 
visable to make use of various types of project teaching. The projects as 
usually carried out are not true projects as they do not originate with the 
pupil. They should be planned and worked through the laboratory. 
They should follow the line of the laboratory work and should be of the 
type of the following, which would illustrate the subject of sulfuric acid 
and sulfur. 


1. What happens when H2S and SO, mix? Explain from this action the change 
in volcanoes. 
2. Make H.SQO, by the chamber process. 
3. Test for SO. SO; ions, and HS. 
4. Show how the two oxides illustrate the law of multiple proportions. 
5. Determine how bleaching preparations sold for bleaching straw hats act. 
6. Name 2 acids and 2 bases, showing how each is prepared from the anhydride. 
7. Start with a weighed piece of copper and find how much CuSO, can be made. 
Calculate the theoretical yield and your percentage yield. 
8. Sulfite process for paper making. 
9. Prepare wine to water trick. 
10. Show allotropic forms of three elements. 
11. Operation of a refrigeration plant—name gases used. 
12. Show that ammonia will burn. 
13. Show that ammonium hydroxide is a weak base and HS a weak acid. 
14. Prepare good crystals of washing soda. 


The most astonishing results from this project work will show that there 
are very few students who are capable of looking up correct references and 
will reveal a very poor understanding of reference libraries. The work that 
is handed in is usually copied direct from reference books. 

The high-school course must be so outlined as to fit the person who goes 
to college as well as the one who does not. In every phase the teacher must 
strive to produce some degree of judgment in the student’s mind. Even if 
formal education ends with the high school, the labor is not in vain. 

In connection with this idea a questionnaire was sent to various college 
presidents, the results of which are given herewith: 


1. Is the high-school graduate helped toward his work in college chemistry by 
high-school chemistry? 

12—Yes. 1—No. 

2. What does college demand that the average high school cannot give? 

Nothing—The larger schools have demonstration, etc., but the small ones can teach the 
fundamentals. 

3. Does college recognize what is done in high-school chemistry ? 

11—Yes. 1—No. 

4. Do you have Chemistry 1 classes divided into sections so that those who have 
had high-school chemistry are segregated from those who have not? 
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10—Yes. Various methods are used to conduct segregated classes. 3—WNo. 

5. What fundamentals brought out in high-school chemistry help the student 
taking it in college? 

Gas laws, weight relations, properties of more familiar elements and compounds, 
chemical and physical properties, valence, chemical arithmetic, equations, molecular theory, 
reversible reactions, ionization, electrolysis, habits of accuracy, careful observation. 

6. Should high-school chemistry be merely informational? 

13—No. ; 

7. Should high-school chemistry involve much mathematics? 

Not too much mathematics and a few elementary quantitative experiments. 

8. Are high-school teachers merely to create interest in the subject? 

12—No. 1—Yes. 


We may conclude, on the whole, that the colleges are recognizing the work 
done in high-school chemistry courses. 

In applying educational psychology to chemistry there are a number of 
points which may be considered. One is in the original tendency of a 
chemical education to satisfy natural curiosity. High-school chemistry 
is most successful in this as college chemistry tends to break down that 
interest by presenting the subject matter before the manipulation. An- 
other application is in manipulation, for the foundation of experimental 
chemistry is the technic of the laboratory. A third correlation would be 
with the mastery of the subject, for in it the pupil performs each task and 
builds by the law of association. The fourth might be listed as cultivating 
the sense of possession by holding the student personally responsible for 
his desk and individual apparatus. 

Then the idea of collection might be stimulated by having the student 
take home the products of experimentation. In many instances fear is 
overcome. ‘This is often the case with girls when, for example, a burner is 
taken apart, the principle of the burner is explained and no striking back is 
allowed. 

The tendency to rivalry may be usefully employed in allowing the indi- 
vidual student to proceed as rapidly as possible provided that the work is 
done correctly. Still another application of psychology is the development 
of individuality by allowing a pupil to select his own companions on various 
projects. Imitation is said to play a part when the teacher performs the 
first manipulation and the students copy, a method of which this writer 
heartily disapproves, although a number of teachers advocate it. In 
general, the association of ideas will lead from the trial and error method to 
the selective thinking and reasoning type. 

No discussion would be complete without a consideration of the new- 
type examination as compared with the old-type essay form. In the old- 
type examinations, the student was taught to organize material and, in gen- 
eral, the conditions as found in the old-type questions more closely reflect 
the problems of life. New-type questions are arranged to measure some 
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definite or characteristic trait or degree of achievement. If the questions 
are not carefully selected, the poor student makes a high grade. Probably 
the best results will be obtained by giving partly old, and partly new-type 
questions. Chemistry is the only high-school science to which the new- 
type questions have been successfully applied and we find that at present 
there are three types of tests used in high-school chemistry courses. ‘The 
first is the Bell-Texas, which takes up the ideas, information, and ability 
which a college department considered essential in entering students. 
The Cleveland Coéperative Test is on information only but the Rich tests 
take '/; memory work, '/; chemical thinking, '/s number work, and '/¢ lab- 
oratory questions. The surprising thing about the Rich tests is that they 
show that the student who continues chemistry in college shows little im- 
provement in the total attainment after the first year. 

Today many teachers’ markings are unreliable for (a) the terms used in 
describing achievement are vague and indeterminate, (b) variability exists 
in the passing grade, (c) values assigned are not consistently maintained 
by any teacher, (d) teachers have no sufficient basis for judgment of quality 
of work the pupils do, (e) consultation of teachers is not usually engaged in, 
(f) young teachers lack the opportunity for observing achievements. 

The standard tests are a help in teaching and may be considered as a 
service to an administration in curriculum-building. As a rule our in- 
herited methods for determining achievement in chemistry are crude and 
unsatisfactory; the newer tests help solve the difficulty. 

It is best to let the study of chemistry bear out the statement that 
education helps man to live in an atmosphere of truth—to make every day 
a microscope for studying the infinite profundities lying in a drop of water 
or a grain of sand and to make every night a telescope for bringing the 
world of great truths close by. 


Lung Collapse and Pneumonia Benefited by Carbon Dioxide. The collapse of a 
lung that sometimes follows a surgical operation, and ends in death by pneumonia, can 
be prevented by giving the patient carbon dioxide to breathe. This gas, the normal 
waste-product of respiration, induces deep breathing and expands the lung again, 
preventing its becoming clogged with fluid, or, if the fatal blocking has already begun, 
clearing it up again. 

Report of a co6éperative research undertaking demonstrating these points was 
made recently at Boston before the Thirteenth International Physiological Congress. 
Dogs suffering from severe pulmonary collapse and accompanying pneumonia had their 
breathing stimulated with ‘‘doses” of carbon dioxide. X-ray photographs showed how 
the collapsed lungs were redistended and the pneumonia cleared up. 

The experiments were conducted by Doctors Pol N. Coryllos and G. L. Birnbaum 
of New York City, and Doctors Yandell H. Henderson, H. W. Haggard, and EK. M. 
Radloff of Yale University.—Science Service 
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FIRST-YEAR COLLEGE CHEMISTRY AND STUDENTS FROM 
THE SCHOOL OF AGRICULTURE 


ROBERT AMBROSE OSBORN, OREGON STATE AGRICULTURAL COLLEGE, CORVALLIS, 
OREGON 


Many freshmen students from the School of Agriculture (Oregon State 
Agricultural College) do rather poorly in first-year chemistry. During 
the Fall Quarter, 1928-1929, grades made by students in agriculture are 
shown (Table I) in comparison with those from schools of Pharmacy, 
Chemical Engineering, and Mining Engineering. 

TABLE I 
GENERAL CHEMISTRY GRADES FOR First TERM 


Drop at start 
Above Pass- Below 


No. of %E 
School students “A % B %C AD 60-70% YF ing % Passing G% 
Chemical Eng. 39 21 38 26 13 - 0 0 0 
Pharmacy 68 9 24 16 22 S 15 4 6 
Agriculture 80 3 20 15 rif 4 21 8 2 
Mines 13 0 23 8 31 8 23 0 8 


It will be observed that only 65° of the students in the School of Agri- 
culture passed, that 21% failed, and 10% dropped, while 61°% of the stu- 
dents in Mining Engineering, 72% of the School of Pharmacy, and 97.5% 
of the students in the School of Chemical Engineering passed. The per- 
formance of students from the School of Mines (13 students only) is no 
better than that of the students from the School of Agriculture (SO stu- 
dents). However, these data are less significant because of the small 
number of students of mining. The percentage of D grades in the School of 
Agriculture is also high. 

During the second quarter of the year a serious attempt was made to 
find the reason for the low quality of work performed by students from 
the School of Agriculture. This effort was made following the mid-term 
examination (7th week) at which time the performance of these students 


was unusually poor. (See Table IT.) 
TABLE II 


SECOND TERM Mip-TERM GRADES 


Grades made—average of two tests 
; ro 


School No. 90-100% 80-90% 70-80% 60-70% 50-60%  0-50% 
Chem. Eng. 35 57 24 13 4 1 1 
Pharmacy 49 28 27 21 14 fi 3 
Mining Eng. 9 i 19 44 6 12 6 
Agriculture 63 8 15 24 28 14 11 


It will be observed that more than 50% of the Agricultural students were 
below 70% (the passing grade) at mid-term, while 25° of Mines students, 
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24% of the Pharmacy students, and but 6% of the students of Chemical 
Engineering were below 70%. 

The psychological rating of the students in the four schools listed is given 
in Table ITI. 


TABLE III 
RATING OF CHEMISTRY STUDENTS BASED UPON EXAMINATION GIVEN BY PSYCHOLCGY 
DEPARTMENT 
No. of % % Xe % 
School students Ist quartile 2nd quartile 3rd quartile 4th quartile 
Agriculture 75 9 21 29 40 
Mines 9 11 44 33 11 
Pharmacy 64 16 33 20 31 
Chemical Eng. 39 51 28 13 8 


There can be no question but that we have here data which indict the 
agricultural student. While psychological examinations are not above 
criticism, there is sufficient reason to believe that students in the first 
quartile (Table III) are capable of doing better work, and that students in 
the fourth quartile, especially those extremely low, are considerably handi- 
capped mentally and ordinarily do inferior work. Some students in the 
fourth quartile have been known to do A work in chemistry, but these are 
exceptions. The quality of persistence in purpose and effort of the slow 
student is not ordinarily measured by a psychological examination. While 
Table III indicates a ‘‘why’’ for the low quality of work of the agricultural 
student, it is hardly sufficient to say that they were ‘‘just plain dumb.” 
It would hardly be expected after a study of Table III that following the 
removal of 35% of the agricultural students at the close of the first quarter’s 
work (Table I) over 50% of those remaining to take chemistry (Table IT) 
would do work below passing. 

In order to determine, if possible, causes for the unsatisfactory work of 
the students in agriculture, the instructors of these students, Messrs. Glen 
C. Ware, Leon E. Bowe, Rex E. Lothrop, and the writer, conferred and 
devised a questionnaire. They hoped that by analyzing and tabulating 
data from a comprehensive questionnaire instructors and students would 
have information which would be of real value. A summary of the ques- 
tionnaire follows this paragraph. After tabulation the results were pre- 
sented to the agricultural students and there were indications that they 
benefited to some extent as a result. 

In securing this information the students did not sign the questionnaire. 
They were requested to answer the questions to the best of their ability. 
The students had the proper attitude and their answers were sincere. 
The papers were divided into two groups, one consisting of the 28 poorer 
students, the other consisting of the 29 better students. 

The questions are divided into five divisions; 











Vou. 6, No. 12 First-YEAR COLLEGE CHEMISTRY 2191 


(1) The student prior to college enrolment. 

(2) The study conditions of the student. 

(3) Relation of student to his college work. 

(4) Relation of student to chemistry. 

(5) Criticisms and suggestions from the student. 


The Questionnaire 


Part I. The Student before Eniering College— 


Upper half Lower half 

29 students 28 students 
1. From large high schools 17 15 
From small high schools 12 12 
2. 1928H.S. graduates going directly to college 11 18 
Students graduating from H. S. prior to 1928 18 8 
3. Type of H. S. student (personal estimate) Good 14 7 
. Fair 14 18 
Poor 1 2 
4. Chemistry studied in H. S. Yes 15 8 
No 14 19 
5. Physics studied in H. S. Yes 18 14 
‘ No 11 12 
6. ‘Student athletes” in H. S. Yes 16 22 
7. Did you study hard in H. §.? Yes 9 8 
No 19 'Y 


We find the same proportion of students from the two groups coming 
from large and small high schools. It appears that students who allow a 
year or more to elapse before enrolling in college do better work. The 
better students in high school are the better students in college. Those who 
had chemistry and physics in high school do better in college chemistry. 
Previous investigators! have found that there is 11% difference between 
these groups. The athletes appear to be the poorer students. ‘The con- 
fession from two-thirds of the students of both groups that they did not 
study hard in high school is startling. 


Part II, The Study and Living Conditions of the Student in College— 


Upper half Lower half 

29 students 28 students 
1. Location Fraternity 10 13 
Private home 11 10 
Dormitory 8 5 
2. Number of students in study room Few 23 16 
Many 6 8 
3. Place to study: Is it good? Yes 29 26 
Is desk well lighted? Yes 23 17 


1“Report of Committee on Instruction in Agriculture, Home Economics, and 
Mechanic Arts of Association of Land Grant Colleges and Universities, 1928’’ (Dr. 
E. H. Shinn, Washington, D. C., Secretary). 
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Upper half Lower half 








29 students 28 students 
Is chair comfortable? Yes 20 12 
Are heat and ventilation 
OvK..? Yes 18 11 
Fair 10 9 
Poor 1 ec 
4. Do other students distract you from your 
studies? Yes 13 13 
5. Do you have a regular study schedule in- 
cluding study periods for each subject? Yes 8 10 
No 21 Ve 
6. Do you study regularly during your free 
periods during the day? Yes 14 12 


There appears to be but little difference between the two groups in 
regard to their study and living conditions in college. The fraternities 
seem to have a few more of the poorer students. The study chair of the 
poorer student is not as comfortable as he would wish and the ventilation 
in his room is not as good. While the questionnaire does not seek to reveal 
those using tobacco it is probable that use of tobacco and poor ventilation 
correlate. In both groups 50°% of the students are distracted from their 
studies, approximately 33% have a regular study schedule including study 
periods for each subject and over 50% do not study during their free periods 
during the day. It is regrettable that the questionnaire did not find out 
their activities during those hours. 


Part III. The Student and His College Work 


Upper half Lower half 
29 students 28 students 
1. Time spent in social activities. Much 2 5 
2. Do you get 8 hours sleep regularly? No 15 16 
38. Do you plan your time and study ma- 

terials in order to study effectively? No 10 8 

4. Is college work too heavy for you? Yes 6 11 

5. Is college work interesting? No 3 4 

6. What subjects are most interesting? 

Agricultural 19 20 

Chemistry 4 1 

7. Is your health good? No 1 2 

8. Are you “‘out’’ for an athletic team? Yes 6 7 

9. Are you working for your board or room? Yes 4 8 
10. Occupation of parent or guardian. 

Rural 15 17 

Business and Professional 13 ec 

11. Plan for life work. Rural life 17 19 

Undecided 4 3 

12. Why are you in college? For an education 2! 27 


Although students in agriculture are not social lions, a few more of the 


lower students spend too much time in social activities. It is an interesting 
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fact that 50% of the students do not get eight hours sleep regularly. Over 
30% do not plan their time and study systematically. The poorer students 
find the college work too heavy for them and have indicated an amount of 
outside activities slightly greater than those of the better group. That 
only five students of both groups find chemistry the most interesting subject 
might be expected. 


PartIV. The Relation of the Student to Chemistry— 


Upper half Lower half 
29 students 28 students 
1. Do you like chemistry? No a 16 
2. Would you take chemistry if it were not 
required? No 3 16 
3. Do you like laboratory work and does it 
help you in chemistry? No 7 8 
4. Is chemistry a difficult subject? Yes 18 2s 
5. How many hours per week do you de- 
vote to the study of chemistry? 1-5 hr. 18 12 
5-12 hr. 10 15 
6. Can you recall your lessons from day to 
day? No 16 24 
7. Are you putting your maximuni effort 
upon this subject? No 22 21 
8. Do you believe that chemistry is a funda- 
mental, basic science and necessary for 
the pursuit of agriculture? No 4 11 


The students that do well in chemistry like the subject and are willing 
enough to take it. Over 50% of the poorer students do not like it and have 
“greatness thrust upon them.”’ 

The number of students believing that chemistry is not a fundamental, 
basic science and necessary for the pursuit of agriculture agrees closely 
with the number of students that do not like chemistry. Most of the 
students state that chemistry is a difficult subject. The lower students 
devote more time to the study of chemistry, but are less able to recall their 
lessons from day to day. The majority of students think that they are 
not putting their maximum effort upon this subject. 

About 25% of both groups do not like laboratory work and feel that it 
does them little good. While this percentage is not high, it does indicate 
that ‘‘all is not right with the world.”’ Dr. Nicholas Murray Butler, 
President of Columbia University, has criticized the so-called scientific 
method of teaching employed by teachers of natural science subjects. It 
is probably true that the ‘laboratory method” should be the method of 
teaching the natural sciences, but that we are not handling the laboratory 
method properly. Rather than criticize Dr. Butler for his stand, it would 
probably be better to make a thorough investigation of methods of teaching 
by the laboratory method. 
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Pari V. Criticism and Suggestions from the Students— 


Upper half Lower half 
29 students 28 students 
1. Is your instructor helpful and sympathetic? Yes 28 27 
2. Do faculty members from the School of 
Agriculture encourage you to master 
chemistry? Yes 16 12 
3. Do we go over the work too rapidly? Yes 16 23 
4. Do we expect too much of you? Yes 8 11 
5. Are you overloaded with work? Yes 12 17 
6. What parts of chemistry are most difficult? 
Equations 8 15 
Problems 6 9 
Theory 5 4 
7. How could we help you? What changes would you suggest? Both group 
answers combined. 
(a) Go slower 12 (e) Put shorter lecture notes on 
(6) Givelesslaboratory work 9 board 5 
(c) Give more drill € (f) Give more problems 4 
(d) Make shorter examina- (g) Expect less of Ag. students 9 
tions 6 (h) Be more practical 1 
8. Why are you not doing passing work in chemistry? Answers from failing 
students. 
(a) Not enough study 9 (e) Slow 3 
(6) Overloaded 7 (f) Poor health 2 
(c) Poor grounding in high (g) Poor in mathematics 1 
school 3 (h) Poor in English 1 
(d) Poor memory 3 


The students are practically unanimous in stating that the instructor is 
helpful and sympathetic. This was undoubtedly true. A survey made 
in 1928' of twenty-eight land grant institutions from all sections of the 
United States places this institution third in efficiency in the teaching of 
general college chemistry. The chief criticisms from the students were 
that we go over the work too rapidly (from two-thirds of the students) ; 
that they were overloaded with work (from one-half of the students); and 
that we expect too much of them (from one-third of the students). It was 
rather encouraging to note that members of the faculty of the School of 
Agriculture encourage the students to study and master chemistry. There 
was a rumor to the effect that this was not the case. 


Conclusions 


In summarizing, a few conclusions may be drawn: 

1. Many students from the School of Agriculture do poorly in beginning 
college chemistry. 

2. Students from the School of Agriculture are overloaded. We go too 
fast and expect too much from them. 
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3. The lower students could possibly be assisted by closely checking 
up on the following nine points: 


(1) See that they have a regular study schedule. 

(2) See that they are not distracted from study. 

(3) See that they study regularly during their free periods. 

(4) See that heating and ventilating conditions in the study room are correct. 
(5) See that they obtain eight hours sleep each night. 

(6) See that they take fewer credits. 

(7) Try to make them like chemistry. 

(8) Try to make them see that chemistry is a basic science. 

(9) Try to inculcate proper study procedures. 


4, While the purpose of this paper is not to criticize previous work of 
the student in high school, a few points in this regard should be mentioned. 


(1) Better work in college chemistry would result if more high schools in the State 
of Oregon offered courses in the basic subjects, chemistry and physics. 

(2) Less than one-third of the students state that they studied hard in high school. 
It is reasonable to believe that if the students in high school were given better courses 
in chemistry and physics, mathematics, and English, and made to study, better work in 
college would result. 


What Size of Type Is Most Easily Read? Large-sized type does not save the 
readers’ time. On the contrary, it is read more slowly by adults than is type of a medium 
size. This strange conclusion, which is contrary to the supposition of many advertisers, 
was reached by Prof. Donald G. Patterson and Miles A. Tinker as a result of a test 
given by them to 320 sophomores at the University of Minnesota. The results appear 
in detail in a recent number of The Journal of Applied Psychology, which is manu- 
factured by the Waverly Press. 

The test material consisted of paragraphs of equal reading difficulty printed in 
6-point, 8-point, 10-point, 12-point, and 14-point type. All the lines were of equal 
length, a little over 3 inches wider than the newspaper column. 

The students’ speed of reading was determined for each different size of type, and 
it was found that the material in 10-point type was read more quickly than either the 
smaller or the larger type. The difference in number of words read per minute was 
quite large, especially for the extreme sizes of type. The number of words read per 
minute from 10-point was 6.2 per cent greater than from 6-point, 5.2 per cent greater 
than from 8-point, 5.8 per cent greater than from 12-point type, and 6.9 per cent greater 
than from 14-point. (Note: The main body of the text in the JouURNAL OF CHEMICAL 
EpvucarTIon is printed in 10-point type. This item is in 8-point type.)—-KALENDS 


Pyrites and Pyrites Cinders in Italy. Iron and copper pyrites production in Italy 
during 1928 totaled 552,430 tons. Of this the Montecatini output was 441,187 tons, 
or 80 per cent of the national production. This decrease of about 11,000 tons from the 
1927 output by the Montecatini resulted from the agricultural depression. The pro- 
duction of pyrites cinders was 69,478 tons, and briquettes 48,875 tons.—Chem. Age, 


20, 588 (June 22, 1929). 
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THE STATUS OF CHEMISTRY AND THE CHEMISTRY TEACHER 
IN THE OHIO HIGH SCHOOLS 


’ EARL W. PHELAN, WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO 
Method and Purpose of the Investigation 


The following form of questionnaire, based largely on that used in a 
similar survey in Oregon by A. Schwartz,' was sent to all senior high schools, 
except commercial, in city and exempted village districts, and to all the 
high schools in county districts in which chemistry was being offered during 
the year 1928-29. 

DEPARTMENT OF CHEMISTRY 
WESTERN RESERVE UNIVERSITY, CLEVELAND, OHIO 
In making a survey of the status of.chemistry and the che mistry teacher in the State of Ohio, and 
with the approval and coéperation of the State Department of Education, this questionnaire is being 


sent to the science teachers in all of the county high schools whose principals’ reports, Form 21, showed 
that they were offering chemistry this year; and to all city and exempted village high schools. 


This information is being collected in pursuit of the following aims and objectives. 


Questions 
1. To determine the general conditions of the course. eae 
2. To determine the popularity of the course. 2,3 
3. To determine the personal equipment of the teacher. 8, 9, 10, 11 
4. To determine the material used in the course. 4, 5,6 
5. To determine the teacher’s problems, reactions, and suggestions. 12, 13, 14 


Should this reach any school in which chemistry is not taught, will you please answer 
question 1 and return it in the interests of completeness. 
1. Underline the science subjects taught in your high school and state the student 
year in which each is given: general science...... ; physiology...... + botany... ..: ; 
biology...... : es Bi Face : eer. Bi xa 


3. How many andes are ‘enrolled i in your otal? etcuads 

4. How many periods (45 min.) a week do you teach chemistry (per section) 
OS See So ees (|: ere 
5. ‘state author of textbook, ...65.2.654:6.d6060nss of laboratory manual.......... 

6. If you use outside material in your chemistry course, underline nature of 
work, such as: Library references; agricultural projects; household problems; local 
industries; community interests; individual problems. 

7. What subjects do you teach beside chemistry?.................00cceeeees 

8. Underline any of the following courses you have studied: General chemistry, 
organic, qualitative analysis, quantitative analysis, agricultural chemistry, physical 
chemistry. 

9. Name the subjects in which you have majored or studied consecutively for 
Ue 0 Ae og eg eae ea me aie arte Ae te SOE SRO RR ALT EGON RC rate Nee oe ey Te 

10. Underline the courses in education you have studied: Principles of high- 
school teaching, classroom administration, methods of teaching science, methods of 
teaching chemistry. 

11. How many years, including the present, have you been teaching chemistry?. . . 


1 A. Schwartz, “A Survey of the Chemistry Course in the Oregon High Schools,” 
THIS JOURNAL, 3, 817-23 (1926). 
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12. Underline the obstacles, if any, that tend to limit the interest of the student 
in the chemistry course: Unrelated to student experience; too much theory; too much 
chemical arithmetic; not enough laboratory work; insufficient laboratory equipment; 
teaching too many subjects; college requirements; any others. 

13. Underline the most difficult problems you had to face as a beginning teacher 
of chemistry: How to get and keep interest; how to preserve discipline; choice of 
subject matter; too heavy teaching load; purchasing of apparatus and materials; pro- 
vision for students of varied abilities; inducing daily preparation; prevention of ‘cook 
book” laboratory work, any others. 

14. Underline changes from present subject matter and method that would make 
the chemistry course meet the needs of the student more effectively: Use of project 
method; less formal recitation; elimination of lecture system; adapting course to 
local needs; relating chemistry to agriculture, to domestic science, or to local industries; 
alteration of college entrance board syllabus; any others. 

15. If you wish to receive a summary of the results of this study, please sign your 


Haile And AGEHOSS DELO): ose bo din hele 2 hain ied Siw tae oe ene ettantee wieder Le 
General data concerning the total number of high schools and question- 
naires answered are given below. 
TABLE I 
Torat NUMBER OF SCHOOLS 


County high schools 


Teaching chemistry 302 

Not teaching chemistry 702 

Indefinite 52 

. City high schools 131 

Village high schools 51 

Total 1238 
Questionnaires County Village City Total 
Sent out 301 51 131 484 
Returned 162 34 95 291 
Per cent returned 54 67 73 60 


In the above table, the 52 schools listed as “indefinite” are those whose 
principals reported to the State Department of Education that chemistry 
was being taught in their schools, but whose teachers’ daily schedules 
showed no classes in chemistry being held. This probably means that 
chemistry is offered in alternate years in those schools and this is the off year. 


Conditions under Which the Chemistry Course Is Given 


‘The answers to question one showed that in a great majority of the cases 
chemistry is given in the third or fourth year, either following or preceding 
physics, while general science is given in the eighth or ninth grade, and 
biology usually in the tenth grade. Only in the high schools of Cleveland 
and Cincinnati were all six of the indicated sciences offered. In the case 
of the schools not offering chemistry, the usual combinations of sciences 
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were either general science and biology or general science, biology, and 
physics. In 88 out of 302 county high schools offering chemistry, the chem- 
istry teacher was also the principal of the school. The general impression 
gained from the reports was that in the smaller schools, if the principal had 
had chemical training, chemistry was offered as the second or third science; 
otherwise it was not given. Of these 203 teachers in county districts, but 
25 were women. 
TABLE II 
POPULARITY OF THE COURSE 


PER CENT OF SCHOOL ENROLMENT TAKING CHEMISTRY 


County City and Village Total 

1-5% 2 15 17 
6-10% 23 59 82 
11-20% 83 Ad 127 
21-30% 29 6 35 
3l- & 11 1 12 


Although many teachers in city high schools had but two subjects to 
: teach, usually chemistry and physics or chemistry and general science, their 
complaints of too many subjects to teach were just as numerous as those 
from county teachers, many of whom had five and six subjects to handle. 


TABLE III 


TEACHING LOAD 


‘ Number of subjects taught 


in addition to chemistry County City Total 
7 1 0 1 
6 1 0 l 
5 8 2 10 
4 26 1 27 
3 50 14 64 
2 46 31 Es 
1 25 42 67 
0 5 36 41 


These ‘‘other subjects” included practically everything in the curriculum. 
Examples chosen at random are: 


Chemistry, manual arts, biology, business arithmetic. 
Chemistry, general science, biology, physics. 
Chemistry, Latin, social sciences. 

Chemistry, general science, agriculture, algebra. 
Chemistry, algebra, geometry, general science, English. 


The Training of the Chemistry Teacher 


The following tables show that the city high schools have in general 
teachers with a good training in chemistry and in special courses in educa- 











1929 


and 
m1 - 
ion 
lad 
ce; 
ut 








VoL. 6, No. 12 STATUS OF CHEMISTRY IN OHIO HIGH SCHOOLS 2199 


TABLE IV 
TRAINING IN CHEMISTRY 
Courses studied County City Total 
General chemistry 161 124 285 
Qualitative analysis 128 111 239 
Organic chemistry 100 87 187 
Quantitative anal. 86 97 183 
Physical chemistry 36 62 98 
Agricultural chem. 31 22 53 
Major subject 
Chemistry 64 82 146 
Education 1 2 3 
Education courses studied 
Principles of high-school teaching 153 121 274 
Classroom administration 127 100 227 
Methods of teaching science 94 88 182 
Methods of teaching chemistry 33 70 103 
EXPERIENCE OF TEACHERS 
No. of years 
teaching chemistry County City Total 
1 63 : 9 72 
2 30 13 43 
3 23 14 37 
4,5 18 26 44 
6-10 25 34 59 
11-20 3 25 28 
21+ 0 5 5 


tional methods, and with several years of experience. On the other hand, 
the county high schools, having too few students to require more than a 
fraction of the time of a chemistry teacher, are forced to hire inexperienced 
teachers, many of whom have had no more than the introductory course in 
college chemistry. As physical chemistry is usually given during the third 
or fourth year of the college course of a student majoring in chemistry, 
the list of teachers who have studied physical chemistry probably includes 
all of those who have had chemistry as their primary interest in college. 
The replies to question 9 offered too great a diversity to allow of tabula- 
tion. Practically every subject in the curriculum was mentioned, so only 
those were counted which listed chemistry or education as the first subject. 
The general trend in most of the cases was toward the physical sciences. 
Answers to question 4 show that from four to ten periods per week are 
spent on chemistry, the usual division being three recitations, or three lec- 
ture-recitations, and four laboratory periods. ‘Two schools reported no 
laboratory work, while five had six periods in the laboratory. Irrespective 
of the amount of time allotted to the course, there was a fairly general com- 
plaint that the teachers did not have sufficient time properly to teach 


chemistry. 
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Materials and Methods Used in the Chemistry Course 
In the replies to question 5, ten different textbooks and as many labora- 
tory manuals were named. ‘The relative popularity of each was about the 
same in Ohio as in other states. Beginning teachers will probably find 
valuable in this connection the advice of J. O. Frank.? He discusses the 
factors entering into the choice of a text. 
TABLE V 


SCHOOLS USING OUTSIDE MATERIALS 


County City Total 
Library references 111 103 214 
Agricultural projects 22 7 29 
Household problems 35 39 74 
Local industries 54 73 127 
Community interests 37 32 69 
Individual problems 64 63 127 


As will be seen in a later table, one of the most important obstacles a 
chemistry teacher has to overcome is the fact that in many cases the course 
bears very little relationship to the daily life of the student, so the interest 
displayed is correspondingly low. To help overcome this fact, most of the 
schools reporting are trying to bring home to the student the fact that 
chemistry is of great importance in almost every phase of his existence. 
Largely because of limitations of space, the textbooks omit much of the 
human side of chemistry and the practical applications that would aid 
greatly in interesting not only students but, indirectly, their parents, in the 
subject. It is encouraging to see how many of the teachers are going beyond 
the confines of the text to find material for the course. Very rarely, if at 
all, is it impossible for a school to purchase at least the few books published 
by the Chemical Foundation which may serve as the nucleus of the chem- 
ical library. ‘The author would like to see the number using ‘“‘community 
interests’? somewhat larger. 


Existing Obstacles and Desirable Changes in the Chemistry Course 


TABLE VI 


PROBLEMS OF THE BEGINNING TEACHER 


County City Total 
How to get and keep interest 17 14 31 
How to preserve discipline 7 8 15 
Choice of subject matter 23 27 50 
Too heavy teaching load 66 48 114 
Purchasing of apparatus, ete. . 25 13 38 
Provision for varied abilities 94 77 171 
Inducing daily preparation 36 37 73 
Preventing ‘“‘cookbook”’ lab. work 62 55 117 


2 J. O. Frank, ‘Teaching First-Year Chemistry,” 4th edition, J. O. Frank, Osh- 
kosh, Wisconsin, 1927, p. 36. 
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As will be seen from the above table, many of the teachers found as their 
most difficult problem in starting out as a teacher of chemistry the fact 
that students vary so widely in natural interest and ability. One man 
replied that he had tried for fifteen years to solve this problem and it still 
lacked a satisfactory answer. Personal interviews with some teachers in 
Cleveland who are using the contract plan in conjunction with each unit 
of the work disclosed the fact that while progress has been made in this 
direction, the question of how to provide enough work for the brilliant 
students without overwhelming the poorer ones is still open. 


TABLE VII 


OBSTACLES TO STUDENT INTEREST 


County City Total 
Unrelated to student experience 64 44 108 
Teaching too many subjects 65 28 93 
Too much chemical arithmetic 38 38 76 
Not enough equipment 55 14 69 
Too much theory ao 30 65 
Not enough laboratory work 26 14 40 
College requirements : 9 5 14 


The fact that the subject is unrelated to student experience is, in a way, 
a criticism of the teacher. The author feels that it is also partly due to 
the college requirements which were recognized by relatively few as an ob- 
stacle. Several teachers replied under this heading that not enough time 
was allowed them to teach the subject properly. It seems to the author 
that the real complaint lies in college domination. Historically, of course, 
the subject came down from the colleges. Most of the available texts 
have been written by college professors who rewrote their college textbooks 
on a slightly more elementary basis, and thus standardized the course for 
the benefit of college preparatory students. Even today the College En- 
trance Examination Board requires the teaching of subjects as the Law of 
Multiple Proportions, which cannot be justified under any of the accepted 
aims and objectives of high-school chemistry. With the syllabus provided 
for college preparatory students it is true that there is time available only 
for teaching the bare essentials, without much application to student ex- 
perience or outside reading to ‘‘sell the subject to the student” or arouse his 
interest. A course such as is outlined in the New York State ‘‘Syllabus 
in Applied Chemistry’? would probably be of greater value to students 
whose education will cease with graduation from high school, and would 
probably minimize the obstacles mentioned above, although it manifestly 
falls short of the requirements for entrance to college. This again is 
evidently another manifestation of the need for coérdination and preven- 
tion of overlapping between high-school and college chemistry. 
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The widespread complaint of ‘‘too great teaching load’’ or ‘‘teaching too 
many subjects’ comes most strongly from the county high schools, where, 
as will be seen from Table III, the complaint is justified, but in the eyes of 
city teachers even chemistry and general science constituted ‘“‘too many”’ 
subjects. 

Other obstacles mentioned by several were the mental hazard of fear of 
the course, inadequate student preparation in arithmetic, extra-curricular 
activities requiring too much time, mental inertness on the part of the 
students, and general student unwillingness to work. 


TABLE VIII 
SUGGESTED CHANGES IN METHOD OR CONTENT 


County City Total 
Use of project method 63 39 102 
Less formal recitation 51 44 95 
Elimination of lecture system 24 36 60 
Adapting course to local needs 58 40 98 
Relating chemistry to agriculture 45 25 70 
Relating to domestic science 44 25 69 
Relating to local industries 32 40 72 
Altering college board syllabus 15 15 30 


Most of the votes against the lecture system came from teachers who were 
not using it. Its unpopularity is evident, its only real value being in its 
use for demonstration experiments. 


Summary 

By means of a questionnaire sent to all teachers of chemistry in Ohio 
high schools the following facts have been learned about the course and 
its teacher: 

1. The inexperienced teacher must start out in a small school where he 
has to handle several subjects. The training in any one subject out of so 
many will necessarily be limited, so many teachers of chemistry have had 
but one year of the subject themselves in college. 

2. Those who have studied chemistry seriously either become principals 
or graduate to city high schools, where equipment is usually adequate and 
the teaching load is not so great. 

3. The average student finds the subject too theoretical, containing too 
many arithmetical problems, and concerning topics with which he has no 
immediate concern. 

4. Teachers, realizing these difficulties, are trying to eliminate rigorous 
formality and bring the subject within the range of student comprehension 
and interest. 

5. The suggestion has been made by several that college preparatory 
students be separated from the rest, and that wherever possible different 
courses be taught the two groups. 
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THE PREPARATION AND STANDARDIZATION OF AMMONIUM 
POLYSULFIDE AND ITS ACTION ON SOME GROUP 2 SULFIDES 


L. J. CURTMAN AND LEO LEHRMAN,* COLLEGE OF THE CiTy OF NEw York, NEw YORK 


Introduction 


In the separation of the copper and tin groups, most schemes of qualita- 
tive analysis employ a solution of ammonium polysulfide. The latter is 
superior to the monosulfide because it dissolves stannous and antimonious 
sulfides. It, however, possesses the following disadvantages: (1) it 
dissolves small amounts of the sulfides of mercury (ic) and copper:'! (2) 
On acidification it yields a precipitate of sulfur rendering it difficult to 
draw a conclusion as to the presence of the tin group when the metals of 
this group are present in small amounts. 

Despite its importance in analytical work, ammonium polysulfide has 
been the object of comparatively little study. Some investigators’ de- 
scribe the preparation of a specific ammonium polysulfide solution and in 
one’ instance data are given demonstrating the adequacy of the proposed 
reagent as a solvent for the sulfides of the tin group metals. A search of 
the literature, however, failed to disclose an extensive systematic investiga- 
tion of the many possible solutions of ammonium polysulfide with a view 
of determining the most suitable reagent. The latter should contain a 
minimum of.dissolved sulfur; it should dissolve only exceedingly small 
quantities of the copper group sulfides and take into solution quite readily 
maximum quantities of the sulfides of the tin group, particularly stannous 
sulfide. Accordingly, it was the object of this investigation to prepare an 
ammonium polysulfide solution which would fulfil the above requirements. 
In this connection it was found necessary to devise also a series of simple 
and rapid tests for determining the effectiveness of ammonium polysulfide 
solutions when used to separate the divisions of Group 2 metals. 


Experimental 


Preparation of Ammonium Polysulfide.—H.S was slowly passed from 
a Kipp generator into 2 liters of concentrated* NH,OH (contained in a bottle 
immersed in ice) until saturated. This condition was indicated by the 


* Some preliminary work was done by F. J. Licata. 

1A. A. Noyes and W. C. Bray, J. Am. Chem. Soc., 29, 161, 169, 170 (1907). 

2 Bloxam, Z. anorg. Chem., 60, 113 (1908). A. A. Noyes and W. C. Bray, J. Am. 
Chem. Soc., 29, 187 (1907). Thomas and Riding, J. Chem. Soc., 123, 1726 (1923). 
Davies and Monro, Jbid., 1927, 2385. 

3 A. A. Noyes and W. C. Bray, J. Am. Chem. Soc., 29, 193 (1907). 

4 The concentrated NH,OH was titrated with N/10 HCl using methyl orange as 


_ an indicator and found to be 12.8 N. The NH;HS was similarly titrated and found to 


be 11.5 N, 
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failure of the solution to yield a precipitate with MgCl. or MgSO, solution 
(20 mg. Mg percc.). The resulting solution of NH,HS*‘ was light yellow in 
color due to the liberation of a small amount of sulfur which dissolved to 
form a higher sulfide. An equal volume of concentrated NH,OH* was 
then added forming (NH,)2S. From this solution a number of different 
ammonium polysulfide solutions were made by adding to a given volume 
varying amounts of sulfur, shaking thoroughly and then diluting the re- 
sulting solution either with water or with a mixture of concentrated NH,OH 
and water (see Table I). Solutions Nos. 7, 13, 18, 22 did not dissolve all 
the sulfur added. The color of these solutions varied from a very light 
yellow to a reddish brown depending on the amount of sulfur dissolved. 
Table I shows the composition of the various solutions made. 


TABLE I 
No. of soln. Cc. of (NH:)2S Gms. of Sadded Cc. of NH:OH Cece. of H20 


1 40 i 0 60 

2 40 2 0 60 

3 40 3 0 60 

4 40 4 0 60 

5 40 S 0) 60 

6 40 6 0 60 

7 40 7 0 60 
Control 7a 40 0 0 60 
8 20 0.5 20 60 

9g 20 0.75 20 60 

10 20 1 20 60 

11 20 2 20 60 

12 20 3 20 60 

13 20 4 20 60 
Control 13a 20 0 20 60 
14 30 O25 10 60 

15 30 1 10 60 

16 30 2 10 60 

17 30 4.5 10 60 

18 30 5 10 60 
Control 18a 30 0 10 60 
19 10 0.5 30 60 

20 10 1 30 60 

21 10 1.5 30 60 

22 10 2 30 60 
Control 22a 10 0 30 60 


On the addition of the water to the supernatant liquids of solutions Nos. 
7, 13, 18, and 22, a precipitate of sulfur was obtained; none of the other 
solutions gave a precipitate on the addition of the water. ‘Thus solutions 
Nos. 6, 12, 17, and 21 are saturated solutions containing approximately 
0.15 g. of sulfur per ce. of solution. A slight black sediment settled out in 
most of the solutions and was found to be FeS. On standing for six months 
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in nearly filled glass-stoppered bottles of colorless glass, a precipitate of 
sulfur was observed in solutions Nos. 6, 12, and 17. It is interesting to 
note, however, that solution No. 21, which was also a saturated solution, did 
not deposit sulfur on standing. From an inspection of the above table, it 
will be seen that the addition of NH,OH has no effect on the amount of 
sulfur dissolving in a given volume of (NH4)0S,° to form (NHy)oS,. Thus 
the composition of the (NH4)2S, depends only on the concentration of 
(NHy,)2S and the amount of sulfur dissolved in it. 

Standardization of (NH;).S,.—The following tests were devised and 
used in standardizing the (NH,).S, solutions: 

(1) 10 ce. of the (NH4,)oS, solution should dissolve separately in one 
minute 200 mg. Sb as SbeS; and 200 mg. Sn as SnS. Each of these sulfides 


TABLE II 


of so- 


lution 
5 minutes 





Solution of 


No. 





1 aes = a we iy i 

2 — =, = = = 

3 Very slight _ _ _ ae 

+ + = — al ae 

5 + =) ps ae ae 

6 “F = As + 

7 : + - + - + 
Control 7a = = a a 
8 - aa ae i = 

? = “ - + + 

10 _ = = + de 

oe 2 - a + + 

- * _ + + 

13 . - + + + 
Control 13a - as = oo = 
14 — = = s = 

15 + —_ = = we = 

17 + + - - —- ae 

18 + + - + - oo 
Control 18a _ = = = =: 
19 - ms oe at ae 

20 — = = als aie 

21 ~ * + + + 

22 sas + + + + 


Control 22a a —_ 


*— = negative result. 
**1 = positive result. 


5 By experiment it was found that sulfur has only a very slight solubility in con- 
centrated NH,OH. 
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should be wet or freshly prepared. The Sb2S; and SnS should be pre- 
pared by precipitation with HeS from acid solution (0.3 N HCl) and then 
washed with 59% NH4,Cl solution. 

(2) No precipitation should take place in either the (NH4)2S,, (NH4)3- 
SbS,, or (NH,)2SnS; solutions, nor in these solutions when diluted with 
an equal volume of water or when air is bubbled through these diluted solu- 
tions for five minutes. 

Preparation of Sb.S;.—A large amount of Sb2S; (equal to 10,000 mg. 
of Sb) was precipitated, washed with NH,Cl and then sufficient water added 
to make the total volume 1000cc. In order to obtain a sample, 20 cc. of the 
suspension was poured into a tube, centrifuged and the top water layer 
poured off. After treatment with the (NH,)2S, solution, if the Sb.S; did 
not dissolve, the solution was filtered, one-half was diluted with an equal 
volume of H.O and air bubbled into both the filtrate and the diluted por- 
tion for 5 minutes. In Table II are given the results obtained according 
to the above tests. 

The residues left after the treatment of Sb.S; with solutions 8, 14, and all 
controls had a dark, reddish brown color. An inspection of the above 
table shows that solutions 1 and 15 are the most desirable in that they have 
the least amount of dissolved S for solutions conforming to the standardiza- 
tion tests. Solution 15 is, however, superior to solution 1 because it con- 
tains less ammonium polysulfide; it moreover contains some ammonium 
hydroxide, giving it the added advantage of neutralizing any acid that may 
be present in the Group II precipitate due to incomplete washing. 

The above experiments were repeated with SnS, prepared similarly to 
Sb2S;. For these experiments only type solutions from each group of the 
ammonium polysulfide solutions were used. The results of these experi- 
ments are given in Table III. 

TABLE III 


Precipitation of S on passing 


Soln. of SnS in Precipitation of S_ air for 5 minutes through solu- 
(NHa)2Sz in 1 on dissolving SnS tion of (NH4)2SnS; and an equal 
No. of soln. minute in (NHa)2Sz volume of H20 
1 + ** —_ * pa 
2 + - ~ 
3 + _ - 
5 + + + 
10 — - 
11 - — 
15 + _ a 
16 + = _ 
18a - aes 
20 - a 
22a _ <= 
*— = negative result. 


** 1 = positive result. 
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All solutions of SnS in (NH,).S, on acidification with HCl gave a 
yellow precipitate of SnS,. From these experiments, solutions 1 and 15 
are considered the most desirable for the same reasons as previously 
stated. 

It is quite well known that small amounts of HgS and CuS dissolve in 
(NH,)2S,. Therefore, experiments were carried out using HgS, CuS, and 
also PbS as additional controls on the solutions. 200 mg. of each sulfide 
was treated for 1 minute with 10 cc. of the following ammonium polysulfide 
solutions: 1, 3, 6, 7a (control), 8, 9, 10, 11, 13a (control), 14, 15, 16, 18a 
(control), 20, 21, and 22a (control). The mixtures were filtered, diluted 
with an equal volume of H.0, air passed in for 5 minutes, and then acidified 
with HCl. 

After acidification, the mixtures were allowed to stand until the precipi- 
tate, if any, settled out leaving a clear supernatant liquid. With the ex- 
ception of the control solutions and all the experiments with PbS, a colored 
precipitate (grey with HgS and reddish brown with CuS) was obtained. 
In all cases where a precipitate formed, the amount was very small. Judg- 
ing roughly from the size of these colored precipitates, the amount of HgS 
and CuS dissolved depends upon the concentration of (NH,)2S, in the 
solution. PbS apparently is insoluble in any of the ammonium polysulfide 
solutions. It was noted that on first filtering the mixture of sulfides sus- 
pended in (NH,)2S,, small amounts of the sulfides passed through the filter 
paper until enough of the precipitate was on the paper to fill in the pores 
of the paper. Each solution, therefore, was refiltered before acidifying. A 
rough comparison of the amounts of HgS and CuS dissolved in using solu- 
tions 1 and 15 indicated that the latter dissolved a smaller quantity. 
In all cases where the precipitate was tested either for Hg**+? or Cut*® 
positive results were obtained. 

The results in the above series of experiments conclusively show that 
ammonium polysulfide solution No. 15 is the best reagent for the separation 
of the tin group sulfides from those of the copper group. 


Summary 


1. A standard method for preparing (NH;)2S, has been described. 
2. Methods for testing (NH4)2S, solutions have been proposed. 
3. The most suitable (NH,)sS, solution has been found for the separa- 


6 Experiments carried out similarly only stirring for 5 minutes at 60°C., gave 
approximately the same results. 

7 HgS was dissolved by boiling it with aqua regia until all the chlorine was ex- 
pelled, diluting with a little water and filtering into freshly prepared SnCl, solution. 

8 CuS was dissolved by boiling with dilute HNO;, filtering, boiling out the H,S and 
testing with NH,OH. One-half of the solution was then acidified with acetic acid and 
potassium ferrocyanide solution was added. 
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tion of the copper group sulfides from those of the tin group. ‘This solu- 
tion is prepared as follows: ‘To 30 cc. of (NH,)oS prepared as described, add 
10 ce. of concentrated ammonium hydroxide and 1 g. of powdered sulfur. 
Shake the mixture vigorously until all the sulfur is dissolved and then 
dilute the resulting solution with 60 cc. of water. 


Handbook of Science Museum. Muscums need not be mere storehouses of inani- 
mate objects; a thoughtful staff can do much to build around the specimens in their 
care the reflection of a human setting, thus enabling the significance of the exhibits to 
be appreciated by an ever-widening circle of interested visitors. An example of such 
treatment is afforded by the recently issued handbook of the collections in the Science 
Museum, South Kensington, illustrating industrial chemistry (London: H. M. Station- 
ery Office. Price 1s., net). This volume, although containing a descriptive catalog 
of the collections, differs from previous catalogs in that considerably more than half the 
book is devoted to illustration of the development which has taken place in that branch 
of science. Hence there is provided a background of human interest against which the 
exhibits themselves may be studied, and some idea of the course of evolution of a great 
modern industry may be gained. ‘The museum authorities, and in particular the com- 
piler, Mr. A. Barclay, are to be congratulated on producing a handbook which is not 
unworthy of a permanent place in any library of historical chemistry. The scene sur- 
veyed is, of course, so wide in its extent and so varied in its aspects that even the princi- 
pal portions of it can receive but brief treatment and incomplete illustration. That 
such should inevitably be the case detracts in no way from the advantage of the method 
of presentation adopted or from the interest of the exhibits—nearly one hundred 
which are to be found in Gallery LX VI of the Science Museum. 

The Handbook deals with the origin and early history of industrial chemistry; 
technical chemistry in the Middle Ages; industrial chemistry in recent times; mineral 
acids, alkalies, and allied products; coal-tar distillation products; explosives; artificial 
dyes; artificial silk; fermentation processes; mineral oil products; and one or two 
other examples of chemical technology. The catalog differentiates between inorganic 
and organic processes, and gives a technical account of the corresponding exhibits. 
There are described, for example, models of various types of plant for the manufacture 
of sulfuric acid, including the first type of plant to have sulfur burners separate from 
the leaden chamber. A model of a Cheshire salt plant illustrates the manufacture of 
blocks of common salt from brine by evaporation in open pans, as carried on in Cheshire 
at the present day, while other exhibits represent the cement kiln erected by William 
Aspdin, son of the inventor of portland cement, and a modern plant including the rotary 
kiln. Yet other models depict processes for the production of black powder, gun- 
cotton, nitroglycerin, and trinitrotoluene. Early specimens of artificial silk made by 
the cuprammonium, nitrocellulose, and viscose processes, and samples illustrating the 
acetate process are included in the collection. Stills for the preparation of whiskey, 
the manufacture of alcohol, and for the refining of mineral oils are shown, together with 
oil shale retorts, and certain examples of general plant. The handbook is well illus- 
trated by photographs of actual operations as well as of certain of the museum exhibits. 
Nature, 124, 315 (Aug. 24, 1929). 
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DOCTORATES IN CHEMISTRY CONFERRED BY AMERICAN 
UNIVERSITIES, 1928-29 


CompiI.EeD BY C. J. WEsT AND CALLIE HULL, RESEARCH INFORMATION SERVICE, 
NATIONAL RESEARCH COUNCIL, WASHINGTON, D. C. 


The Research Information Service offers the following statistics of 
doctorates in chemistry conferred by American universities during the 
academic vear 1928-29. ‘his is the fifth year in which this compilation 
has been made; previous lists have been published in TH1s JOURNAL, 
3, 77-99 (Jan., 1926); 4, 99-109 (Jan., 1927); 4, 1303-13 (Oct., 1927); 
5, 1450-63 (Nov., 1928). 

In this compilation the doctorates granted by the universities in bio- 
chemistry, engineering, and metallurgy have been listed under the separate 
headings, but are included in the totals by university in the statistical tables. 

There are fourteen universities, in place of the eleven in 1927-28, who 
report ten or more doctorates in chemistry. Wisconsin continues to hold 
first place, with Columbia second. ‘The three universities which have 
gained a place in the table this year are California, Massachusetts Insti- 
tute of Technology, and Michigan. 

Attention is called to the fact that the compilers have only the title 
of the thesis and the department in which the doctorate was granted to aid 
them in the subject classification. It is not always possible to classify 
correctly from this information, which may account for the inclusion 
or omission of a given thesis. Corrections and suggestions as to this 
publication are always appreciated. 

Information concerning all the doctorates granted in the sciences will 
appear in a forthcoming publication of the National Research Council, 
copies of which may be obtained from the Publication Office. 


TABLE I 
DISTRIBUTION OF DOCTORATES IN CHEMISTRY BY UNIVERSITY, BY YEAR 
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TABLE II (Concluded) 
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Johns Hopkins.......... 10 13 12 12 10 19 15 17 21 
OHIO State. cin vice <6 4 13 14 23 11 15 11 19 
Rr aieci'erase iene pers 13 13 17 8 16 18 12 19 19 
RE RRIE Ion 2! 0s on ioke vay 7 16 19 19 18 18 11 16 16 
COONOM So 655 orcinics cela ceeds 8 9 8 19 14 12 16 21 15 
WHNGSOER ce oii ccs tieke ee 5 3 9 8 8 8 15 15 
ROREIO Se... ciao shee cee 6 8 11 6 8 a 16 9 13 
| VC RR ee a8 4 3 6 10 9 16 13 
Towa State... icc ccck ee. “ Se re 4 7 8 7 13 13 
5 Teh) 7h ar 6 5 2 11 2 13 8 8 13 
Mase. Inst. Tech.......... 6 5 6 11 17 8 6 fi 11 
CHEMISTRY 
Brown 


Ceci, LANGFORD Brown, “The Preparation and Properties of the Diphenyl 
Germanyl Group.’”’ Harry Eatoucu, ‘Reactions of Tripheny! Tin and of Triphenyl 
Silicon Derivatives.’”’ ELLis FREEMAN PARMENTER, “A Study of the Oxides of Potas- 
sium.”” JOHN ADRIAN RIDDERHOF, ‘‘A Liquid Ammonia Calorimeter and Some Heats 
of Reaction in Liquid Ammonia.” . 
Bryn Mawr 


EMMA MarGARET Dietz, “Higher Benzologues of Phenanthrenequinone and 
Anthraquinone.” 
California 


CHARLES Doucias Barnes, “The Mechanism of the Rearrangement of Acetyl- 
chloroaminobenzene.’”? Norval Foster Burk, ‘The State of Aggregation of Some 
Proteins.’”’ LESTER LARSEN Hirst, “A Method of Measuring the Vapor Pressure of 
Mercury over Amalgams at Room Temperature.’’ HERRICK LEE JOHNSTON, “The 
Entropies of Nitric Oxide and of Oxygen from Heat Capacity Measurements at Low 
Temperatures as Bearing on the Third Law of Thermodynamics.’’ HAMLINE MONROE 
KVALNES, “Investigations with the Mass Spectrograph.”” RrEmp THoMPSON MILNER, 
“The Third Law of Thermodynamics Applied to a Solid Solution of Silver Bromide 
and Silver Chloride.” RoBerRtT CHARLES Mirnuorr, “The Reaction of Hexaphenyl- 
ethane with Oxygen.”” WinniaM Earn ROSEVEARE, “The Reaction between Potas- 
sium Oxalate and Mercuric Chloride.’”” DoNnatp M1LTon Situ, “The Effect of Oxygen 
upon the Rate of the Reaction between Ethylene and Chlorine.’”’” FRANK HAROLD 
SPEDDING, “‘Line Absorption Spectra in Solids in the Visible and Ultra-Violet Regions 
of the Spectrum.’”’ L&rona Ester Youne, “The Calomel and Silver Chloride Elec- 
trodes in Acid and Neutral Solutions. The Activity Coefficients of Aqueous Hydro- 
chloric Acid and the Single Potential of the Deci-molal Calomel Electrode.” 


California Institute of Technology 


ROBERT TROUTMAN DitLoNn, “Research on the Normal Butenes.’”’ WILLIAM 
BERRARD Hincke, “Equilibrium between Aluminum Carbide and Nitrogen at High 
Temperature.” H. Darwin KirSCHMAN, “Analytical Studies by Potentiometric 
Methods.’”’ WiLL1aAM GouLD YounG, “Research on the Normal Butenes.”’ 


Catholic 


EpwarRpD RICHARD WERM, “Manganous Oxalate as a Primary Standard and a 
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Study of the Volhard Method for the Determination of Manganese.” JOHN REGLI 
Hit, “The Oxidation-Reduction Potential of the Manganese Dioxide-Manganous Ion 
Electrode.” 
Chicago 

NicHoLas Druitrius CHERONIS, ‘‘The Transformation of a-Bromobutyric Acid 
into 8-Bromobutyric Acid.” JoHN WiniiaAmM Cuittum, ‘The Cy-Saccharinic Acids. 
VII. The Resolution of dl-1,2-Dihydroxybutyric Acid of Melting Point 74-75°C.” 
JosePH FREDERICK CuiITTuM, “‘The Heat of Dilution of Aqueous Solutions of Sodium 
Chloride.’ JonN Eton Core, “The Action of Phenylmagnesium Bromide on Aceto- 
phenoneoxime. £,3’-Diphenyl-8-hydroxyethylamine.’’ Davip Manus Gans, “TI. 
The Direct Determination of Adsorption at the Gas-Liquid Interface. II. The 
Surface Tension of Aqueous Solutions of p-Toluidine. III. Vaporization and Surface 
Formation in Relation to Orientation.”” DELL S. Garsy, ‘‘Arsenic Derivatives of 
Phenylaminoacetic Acid. II.’”’ .BFRNARD GINSBERG, ‘‘The Spreading of Liquids, 
Polymolecular Layers and Studies in the Drop-Weight Method for Surface Tension 
Measurements.”’ LUTHER ORLAND LEACH, “The Relative Polarity of the Halogen in 
the Haloacetic Acids.’””, DoroTHy VIRGINIA NIGHTINGALE, ‘‘Studies in the Murexide 
and Alloxantin Series.” Wituis CoNway PIERCE, “I. A Further Study of the Re- 
action between Nitrogen Dioxide and Liquid Mercury. II. An Investigation of the 
Mechanism of the Photochemical Decomposition of Malonic Acid.”” ARTHUR EUGENE 
ScuunH, “‘Disintegrative Synthesis of Atoms.’’ OGDEN ELBRIDGE SHEPPARD, ‘‘An 
Attempt to Prepare Tautomeric Indophenols.”” Winnis KUHN WEAVER, “The Re- 
arrangement of Methyldiphenylmethylmonochloroamine and Methyldiphenylmethyl- 
azide.” 

Cincinnati 

ROBERT DoMINICK BILLINGER, ‘‘Effect of Salts on the Ethyl Acetate Equilibrium.”’ 
PauL E. Bowman, ‘The Effect of Organic Bases upon the Extent of the Reducing 
Action of Sodium Methylate on (a) Nitrobenzene and (+) Azoxybenzene.’’ EpWARD 
HEISE SMOKER, “A Study of the Reactions between Sodium and Silver Iodide and 
Sodium and Manganese Iodide in Liquid Ammonia.’”’ SamuEL Cyrit HorRNIncG, 
“Wetting and Absorption in Lithography.’’” Epwin THORNTON RANIER, ‘The Quin- 
hydrone Electrode in Alkaline Solution.” 


Colorado 


GERARD JEAN BERCHET, ‘“The Wurtz-Fittig Reaction in Liquid Ammonia.” 
ARLIE ADRIAN O’KE.Ly, “A New Series of Dihydro- and Dichloroketohexahydro-a- 
triazines.” 

Columbia 


R. GRAHAM CookK, “The Principle of the Specific Interaction of the Ions in Mix- 
tures of High Valence Electrolytes.”” ApA MartTitiA FIELD, “On the Grading of 
Nitrocellulose Membranes of Ethylene Glycol.’’ FreEprERICcCK H. GoL_pMan, ‘The 
Activity Coefficients of Lanthanum and Thallous Iodates in Aqueous Salt Solutions.” 
WILLARD R1icGcs LINE, ‘‘The Ammines of Magnesium Perchlorate and a New Method 
for the Determination of Ammonia.’’ Harry ATHoL, Murray, Jr., ‘A Physico- 
Chemical Study of Gum Arabic.’”” |ALAN Hou_DSwoRTH RICHARDSON, ‘“The Solu- 
bility of Oxygen.’’ Paut SALMON ROLLER, ‘The Reduction of Permanganate Ion by 
Chromic Ion in Acid Solution.””. JoHN WiL.FRED Tempe, “An Electrometric Method 
for the Study of Autoxidation Reactions.’” IRA AMON Upptkk, ‘“‘The Synthesis of 
2-Aryl-6-dimethylaminobenzothiazoles from 2-Amino-5-dimethylaniline Thiosulfuric 


Acid and Aromatic Aldehydes.”’ 
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Cornell 


CHARLES REDMAN Forpycs, “The Synthesis of Branched Chain Fatty Acids.” 
DANFORTH RAWSON HALE, “‘Induced Reactions and the Higher Oxides of Iron.’’ Ray- 
MOND JOHN HEMPHILL, “‘A Study of the Effects of Various Conditions upon the Com- 
pleteness and Rapidity of the Separation of Nickel from Cobalt by Hypochlorite.” 
Howarp J,ours Hunter, “Germanium Dichloride: The Preparation and Study of Its 
Physical and Chemical Properties.’ NEWTON CHARLES JONES, ‘The Anode Reactions 
of Fluorine.’”?” Pau RIcKER Jupy, “Halogen Substitution Products of Monogermane.”’ 
THEODORE GLADDEN KENNARD, ‘‘The High-Wattage Spark in Chemical Spectral 
Analysis.’”” CHARLES WALTER Morss, ‘‘The Reduction of Nitric Oxide.’”’ MAurRIcEe 
JacKSON Murray, ‘‘Osmotic Pressures of Acetone Solutions.’” LEO BoGAN ROBERTS, 
“A Contribution to the Chemistry of Potassium Trinitride and Azide Carbon Disulfide.”’ 
WILLIAM SEAMAN, “Some Aromatic Derivatives of Boric Acid.”” ALVIN Frost SHEP- 
ARD, ‘‘Syntheses in the Furane Series.’’ LAVERNE HaroiD Wit.isrorb, “A Study 
of the Binary System Silver—Germanium.”’ 


Duke 


IvEY ALLEN, Jr., ‘Investigation of Isoquinoline Alkaloids: The Proposed Fritsch- 
Pomeranz Synthesis of Papaverine. Rose M. Davis, ‘‘Investigation of Isoquinoline 
Alkaloids: Examination of Pictet’s Berberine Synthesis.’” D. M. Kumro, ‘The 
Possibility of Non-Toxic Lead Compounds.” O. N. Lackey, ‘Voltaic Cells with 
Oxidation-Reduction Electrodes.”’ : 


Fordham 


FRANCIS J. BROGAN, ‘‘New Studies on the Mechanism of the Perkin’s Reaction.’ 
JoseEPpH VINCENT DEIGNAN, ‘‘The Reaction between the Binary System Magnesium 
and Magnesium Iodide and Benzaldehyde.’” Samugt LANDAU, ‘“‘A Differential Prepara- 
tion of the Various Reduction Products of Mono- and Dinitrobenzene by Means of 
Glucose and Sodium Hydroxide as a Reducing Agent.’’ Max MELTSNER, ‘‘Action 
of Metallic Nitrates on Heterocyclic Hydrocarbons, Anthracene and Phenanthrene.”’ 
FRANCIS J. QUINLAN, ‘“The Action of Gomberg’s Binary System, Magnesium + Mag- 


” 


nesium Iodide on Unsaturated Aromatic Acids. 


George Washington 


IRVING DENISON, “The Chemical Alteration of Moscovite and Biotite in the 
Development of the Soil Profile.” O. E. May, “The Biological Production of Organic 
Acids Derived from Carbohydrates, with Particular Reference to the Formation of a 
Gluconic Acid from Glucose.””’ JoHN T. SCANLON, “The Preparation and Spectro- 
photometric Study of Some New Dyes of the Magenta Group.” 


Harvard 


WILLIAM CHARLES Cooper, Jr., “I. The Atomic Weight of Germanium. II. 
The Aqueous Pressure of Hydrated Crystals: Oxalic Acid, Sodium Acetate, Sodium 
Carbonate, Sodium Sulfate, Disodium Phosphate and Barium Chloride.”” Joseru 
SCARBOROUGH DE FRatsEs, “A Study of the Nucleotides of Yeast Nucleic Acid.” 
Marcet, AuGUSTE FRANCON, “I. Solubility of Mercurous Chloride and Its Decom- 
position by Concentrated Solutions of Other Chlorides. II. The Atomic Weight 
of Caesium.”” WitiitamM FrRepERIC HEsTER, ‘“‘Ketoxido Compounds and the Grignard 
Reagent.” Wersttéy Giick LEIGHTON, ‘Precision Actinometry with Uranyl Oxalate.”’ 
Pour GREELEY STEVENS, “I. The Action of Bases on $-Lactones and a-Hydroxy 
Ketones. II. Isomerism in the Fluorene Series.”” OLus Jesse STEWART, ‘The 
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Determination of the Atomic Weights of Praseodymium, Neodymium, Samarium and 
Thulium.” 
Illinois 

DaLeE FRIEND Bascock, ‘‘The Magnetic Properties of Atomic Iodine.” Euciip 
WILFRED BousguET, “Substituted Aryl Alkyl Barbituric Acids.’’ MuicHaEL JoSEPH 
Cop ey, “Electrical Properties of Molecules by the Molecular Ray Method.’”’ STANLEY 
GriIFFITH Forp, “I. The Synthesis of Cyclobutylmethyl Alkyl Acetic Acids and 
Their Bactericidal Action toward B. Leprae. II. The Stereoisomerism of Certain 
Diphenylfuranes.”” DrFoE CHILDRESS GINNINGS, ‘“’Temperature-Conductance Curves 
of Solid Lithium Salts at High Temperatures.” Epwin RoBERT LITTMANN, “The 
Formation of Cyclic Quaternary Ammonium Salts from Halogenated Aliphatic Tertiary 
Amines.””’ WitutaM Hiram Lycan, “The Preparation of w-Hydroxy Fatty Acids; 
Syntheses of Sabinic and Juniperic Acids.’”” GkoRGE Ray SHERWOOD, ‘Observations 
on the Rare Earths: Studies in Basicity.”” WENDEM. MEREDITH STANLEY, ‘The 
Synthesis of Certain Octadecanoic and Related Acids and Their Bactericidal Action 
toward Mycobacterium Leprae.’”’” HERMAN LovuIs TSCHENTKE, ‘‘Physico-Chemical 
Studies on the Mechanism of the Drying of Linseed Oil.’”’ Gat, RoBERT YOHE, ‘“‘Syn- 
thesis of Cyclopentyl Substituted Aliphatic Acids; Studies in Resolution; and an 
X-ray Investigation of Enantiomorphism.”’ 


Indiana 
Jacop Wn.i1aAmM Huser AtpREb, ‘‘A Study of Certain Pyridine Homologs.”’ 
HERSCHEL Hunt, ‘The Electrical Conductivity of Organic Acids in Water, Alcohols 
and Acetone and the Electronic Structures of the Acids.” AMata McGuynn, ‘‘Prepara- 
tion and Evaluation of Hydrosulfites.’’ 


Towa 


D. Norman Craic, “The Lead Dioxide-Lead Sulfate Electrode and the Electro- 
motive Force of the Lead Storage Cell.’ Davin Norman Craic, “Nitrogen Tri- 
chloride and Unsaturated Ketones.’” Wirpur TaLBot Dappow, “Limitation of the 
Reactivity of the Carbonyl Group through the Proximity of Other Groups.’’ WAYNE 
lL. DENMAN, “Boiler Reactions at High Temperatures.’’” JAMES FRANK EVERSOLE, 
“The Adsorption of Certain Dichloro Derivatives of Aliphatic Hydrocarbons by Acti- 
vated Charcoal.’’ Lours Harotp How Lanp, ‘Action of Bromine on Certain Mixed 
Ethers.’ Davin Morris Hurt, ‘‘The Conductivity and Viscosity of Solutions of 
Lithium Nitrate in Certain Binary Alcoholic Systems.’”’ Apon~F HENRY Kunz, ‘‘The 
Oxidation-Reduction Potential of the Ferric-Ferrous Electrode.’’ GrorRGE MARTIN 
Mu.uins, ‘The Reaction of Nitrogen Trichloride and Organic Needs.”” Wu.L1AM 
RICHMOND STEPHENS, ‘‘Miscibilities of Certain Tetrahalogen Compounds of the Fourth 
Periodic Group with Anhydrous Liquid Sulfur Dioxide.”” Wrstey CarL STOESSER, 
“New ‘Halogenated Derivatives of Vanillin and Some of Their Reactions.”’ JAcosB 
NELSON WICcKERT, “A Further Study of the Nitration of Substituted Benzanilides.”’ 


Iowa State College 


EMERSON W. Birp, ‘Adaptation of the Potassium and Sodium Electrodes to 
Biological Measurements.”” REUBEN WALDEMAR BorGESON, “Reactions of Organic 
Compounds with Liquid Hydrogen Sulfide.” Emerson R. Cortins, “Application 
of the Quinhydrone Electrode to Investigations on Base Exchange in Soils.’””, W1mL1AM 
ROBERT HARLAND, “Studies on Nicotine.’”” Witspur LEE Horr, “Base Replacement 
as the Cause of Adsorption of Dyes by Soils.’”” James Emory Kirsy, ‘‘A. Some 
Rearrangement Reactions of Organomagnesium Halides. B. New Organo-lead 
Compounds in Anti-Knock Studies.” EpmMonp EuGENE Moore, “A Conductivity 
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Method for the Analysis of Formic Acid in the Presence of the Volatile Fatty Acids 
Produced by Fermentation.”” Maryorte BARR Moore, ‘‘Solution Studies in Carbon 
Dioxide. I. The Variation of Hydrogen-Ion Concentration with Carbon Dioxide 
Pressures above One Atmosphere.” JULIAN HARRISON TouLousE, “The Action of 
Citric Acid and Its Salts in Sugar Solutions.” 


Johns Hopkins 


RALPH BaAytiss BAKER, “I. The Claisen Ester Condensation with Ethyl Thiol- 
acetate. II. The Action of Sulfur on n-Heptane under Pressure.”” EDWARD CRARLES 
BILLHEIMER, “‘The Decomposition of Mercaptans in Alkali Solutions.” JOHANNES 
HADELN Bruvn, ‘“‘The Isolation of Some of the Chemical Constituents of Petroleum.” 
LyNN Hucu DawseEy, ‘‘The Absorption Spectrum and Photochemical Dissociation 
of Hydrogen Peroxide.’’” ROBERT FREEMAN DEESE, JR., ‘““The Heat Capacities of Some 
Aliphatic Bromides.’”’” GEORGE LAWRENCE DoroucGu, “Some Isomeric Octanols.”’ 
ALBERT BENJAMIN Forp Duncan, “The Decomposition of Thallic Oxide.’’ Linus 
Marvin E.uis, ‘‘The Preparation and Properties of Certain Higher Aliphatic Mer- 
captans.”” EGBERT BARROWS FREYER, ‘‘The Sonic Interferometer. The Velocity 
of Sound in Some Organic Liquids and in Solutions of Certain Alkali Halides.’”” HuGn 
Bryson G.ass, ‘‘Some Isomeric Octanols.”” ELIZABETH JUANITA GREER, “Studies in 
Intensive Drying.’”” GEORGE BASCOMB MALONE, ‘‘Some Isomeric Octanols.”” KLARE 
STEPHEN MARKLEY, ‘“‘The Effect of a Change in Solvent upon the Reaction of Thio- 
carbanilide and Chloroacetic Acid and Condensation of the Products Formed with 
Aromatic Aldehydes.’ FREDERIC THURMAN MarTIN, “Studies on the Porous Disc 
Method of Measuring Osmotic Pressure. I.’’ HELEN ADELINE Pratt, “I. The 
Effect of Electrolytes on the Gelation of Silicic Acid Sols. II. The Preparation of 
Pure Sols of Siligic Acid.”” LAWRENCE HENRY SCHULTZ, “Studies on the Porous Disc 
Method of Measuring Osmotic Pressure.” KENNETH Hoop SLAGLE, ‘‘Decomposition 
of Aliphatic Ketones in the Gas Phase.” Lupwic ApotpH Srars, Jr., ‘The Surface 
Decomposition of Nitrogen Pentoxide.”” JonN VicTOR VAUGHEN, “Studies on Nitrosyl- 
sulfuric Acid Anhydride.”” FREDERICK CARVER WAGNER, “‘A Comparative Study 
of Some Aliphatic Sulfonic Acids.’”’ Cari, Epwin WILLOUGHBY, ‘‘Further Studies in 
the Preparation of Osmotic Pressure Cells.’ 


Kansas 


ETHEL ANN JONES, ‘‘The Fusion Curves for the Systems Ammonia-—Propy] Alcohols 
and Ammonia- Butyl Alcohols.’”’ Szu-Cuim Liu, ‘‘The Effect of the Position of Sub- 
stitution on the Ionization Constants of Some Aromatic Ammono Acids in Liquid 
Ammonia.’”” WALTER HENRY MCALLISTER, ‘“‘Solubilities and Reactions of Acetates 
in Pure Acetic Acid as Solvent.”” JoHN FRANK O.IN, ‘A Study of Certain Thiourea 
Ethers.” 

Maryland 


G. B. Cooke, “‘The Action of Sulfuric Acid on Methyl Isopropyl Carbinol.”’ M. J. 
Horn, “‘An Investigation of the Proteins of the Peanut, Arachis Hypogaea.”’ 


Massachusetts Institute of Technology 


KENNETH CLARK BLANCHARD, “Studies in the Urea Series. Nitrourea, Nitro- 
biuret and Dicyanic Acid.’’ Tsunc-Suu Hsu, ‘“‘A Study of the Platinum Resistance 
Thermometer.’”’” EMMETTE Farr Izarp, ‘The Reduction Potential of Selenous Acid, 
the Free Energy of Aqueous Selenic Acid and the Free Energy of the Trichloride Ion.” 
Joun GAMBLE KirRkKwoop, “An Experimental Study of the Dielectric Constant of 
Carbon Dioxide as a Function of Its Density.””, Wi.1am Eart Messer, “The Re- 











2216 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1929 


actions of Certain Olefins of High Molecular Weight with Sulfuric Acid, Hydrochloric 
Acid and the Air.” JoseEpH FREDERIC WALKER, “The Oxidation of m-Xylorcinol.”’ 
RALPH CHILLINGWORTH YOUNG, “The Influence of Structure on the Breaking by 
Heat of the Carbon-Oxygen Bond in Certain Ethers.”’ 


Michigan 

RICHARD GESSE CLARKSON, ‘‘The Synthesis of a New Series of Spiranes.”” OswaLp 
HERMAN GREAGER, ‘‘A Study of the Adhesion Tension Relationships and Correlated 
Properties of Calcium Fluoride.’”’ ERNEST JoSEPH MERRILL, ‘Determination of Ad- 
hesion Tension of Liquids against Solids. A Microphotographic Method.” F. 
LAVERNE MILLER, “‘The Relation between Interfacial Tension, Adhesion Tension and 
Adsorption from Binary Liquid Mixtures.’’ CARLETON NEIKIRK SMITH, “The Proper- 
ties of Carbon Black as Revealed by the Measurement of Adhesion Tension Solid- 
Liquid.’”’ FRANKLIN DANFORD SMITH, “I. The Action of Aromatic Grignard Reagents 
on Arsenic Trioxide. II. The Action of Grignard Reagents on Arylarsine Oxides. 
III. The Preparation and Properties of Tetraaryldiarsyls.”’ 


Minnesota 


THEODORE THOMPSON BuprRow, “The Action of Iodine on Anhydrous Sodium 
Phenolate.”’ CHARLES EGLoF CLIFTON, ‘‘Potentiometric Studies of Sugar Oxidation. 
A Determination of ‘Active’ Glucose.’”” CHARLES GuIDO FERRARI, ‘‘A Study of the 
Carotinoid Pigments of Wheat and Flour with Special Reference to Flour Bleaching.”’ 
WILLIAM FINDLAY GEDDES, ‘‘Chemical and Physico-Chemical Changes in Wheat and 
Wheat Products Induced by Elevated Temperatures.’”’ WititAM McKINLEY MartTIN, 
“Relation of Interfacial Energy to the Molecular Structure of Organic Compounds.” 
WALTON BUNYAN SINCLAIR, “The Pffect of Inorganic Salt Solutions on Gliadin.”’ 
Murray MUNROE SPRUNG, “‘A Study of the Piris Reaction.’? Howarp OLtTas TRIE- 
BOLD, ‘‘A Chemical Study of Rancidity.” 


Nebraska 


SEBASTIAN ANTHONY DurBan, “A Study of the Chromic-Chromate Electrode 
Potential.” 
New York 
WILLIAM FowneEs Hami.Ton, “The Auto-Ignition of Fuels.”’ CLARENCE YARDLEY 
Hopkins, “The Preparation of Certain Esters and Ethers of Choline.” RussELL 
McGiu, ‘“The Preparation and Properties of Certain Onium Compounds.’”’ ARTHUR 
SEASE WILLIAMS, “The Application of the Photo-Electric Cell to Colorimetric Analysis.” 


North Carolina 


WitttaAMmM Marion MEBANE, ‘The Solubility of the Phosphates of Calcium in 
Aqueous Solutions of Sulfur Dioxide.’’ RoBERT Dit Norton, “Grignard Reactions 
in the Paracymene Series.” 

Northwestern 

FRANK LEON COHEN, ‘The Pyrolysis of 8,y-Unsaturated Ethers of Phenol.”’ 
PauL JOHN CULHANE, ‘‘The Effect of Substituents on the Replacement of Carboxyl 
by Mercury.” LERoy UMBERGER SPENCE, ‘The Pyrolysis of Selected Aliphatic 
Hydrocarbons.”’ 

Notre Dame 


WILLIAM LOGAN FoouEy, ‘‘The Catalytic Condensation of Acetylene with Glycols, 
Hydroxy Acids and Their Derivatives.” 
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Ohio State University 

CRAYTON KNOX BLACK, ‘‘Physico-Organic Studies of Linseed Oil Driers.”” EARLE 
RADCLIFFE CALEY, ‘The Direct Determination of Sodium.’’ Vircn, LELAND HANs- 
LEY, ‘‘A Study of Foaming and Priming of Boiler Waters.’’ MeNDEL ELMER LASH, 
“Adsorption and Crystal Growth.’’ Paui, HERMAN Mautz, ‘‘Casting of Clay Slips.” 
RaouL Louris MENVILLE, ‘The Catalytic Oxidation of Carbon.’’ Ly_LE JoRDAN 
MIcHAaEL, ‘‘The Catalytic Oxidation of Carbon.’”’ CHARLES S. PEASE, ‘‘The Relation 
of Ultra-Violet Adsorption Spectra to Symmetry in Molecular Structure.’ JoHN 
MAYNARD Purpy, “Effect of Light of Different Wave-Lengths on Oxidation of Linseed 
Oil.” RoBERT KERR SUMMERBELL, ‘‘A Study of the Mechanism of the Reaction of 
Ethylene Oxide on the Grignard Reagent.” 


Pennsylvania 


HowarpD McCWIi.LIAMS BUCKWALTER, ‘‘A New Procedure for the Determination 
of Unsaturation of Some Organic Compounds by Bromination and a Study of Some 
Errors Which Affect Bromination Methods.” Epwarp PuGH FENIMorE, “I. A 
Distillation Method for the Determination of Mercury in Organic Compounds. II. 
A Study of the Accuracy of Several Existing Methods for the Determination of Mer- 
cury.”’ 

Pennsylvania State College 
PERRY GOODELL BARTLETT, “The Principles of Dyeing with Acid and Basic Colors.” 


Kari HENRY ENGEL, ‘“‘A Cleavage of Dyes by Means of Sulfites. 
Pittsburgh 

JaMES MEYER Davipson, ‘‘Reactions of Vinyl Chloride and Benzene in the Pres- 
ence of Aluminum Chloride.’”” Davin Fruston Epwarps, “The Relative Heat of 
Reaction of Sulfuric Acid with Naphtha Solution of Olefins and the Polymerization 
of Trimethylethvlene.” Leo Puiiiip Hussucn, ‘The Electrochemical Reduction 
of Azo Dyes to Their Respective Amino Compounds.”” ROBERT EiMER McCiure, 
“The Electrochemical Preparation of Phenylhydrazine.’’ Morris W. Meap, Jr., 
“The Proteolytic Action of Clostridium Sporogenes and Clostridium Hvstolyticum 
with Special Reference to the Specific Destruction of Two Amino Acids.’’ VicTor 
ROBERT THAYER, ‘“‘Measurement of the Heat Capacity and Evaluation of the Free 
Energy of Ethane Gas.”’ 
; Princeton 

JosepH CLIFTON ELGIN, “The Photosensitized and Photochemical Decomposition 
of Hydrazine.”” EARL WILLIAM FLosporr, ‘Contributions to the Study of the Heats 
of Adsorption of Gases and Heats of Gaseous Reactions on Catalyst Surfaces.’”’ WIL- 
LIAM Ceci, GARDINER, “‘A Study of Certain Properties of the Depolarizer of the Weston 
Normal Cell.””. ANtHony Howe GLeason, ‘‘A Study of the Dehydration of o0-Ben- 
zoylbenzoic Acid and Its Derivatives.’ DouGLas GREENWoopD HI, ‘“‘The Reactions 
of Ethylene, Hydrogen and the Saturated Hydrocarbons under the Influence of Ex- 
cited Mercury.”” W11.1am NELSON Stoors, ‘The Dielectric Polarization of Alcohols.” 
WILLIAM ARMSTRONG WEST, ‘“‘Studies in Vapor Pressures.”’ 


Radcliffe 
MILDRED WILLIAMS Evans, “A Study of the Rate of Dissociation of Some Di- 


xanthyls.”’ 
Rice Institute 


GrorcE Hoimes RicuTer, “Synthesis in Furane Series. Synthesis of Tetra- 
methylene Glycol and Chlorohydrin.” 





¥ 
a 
) 
4 
i 





2218 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1929 


Stanford 


Rosert DuBors, “Adsorption at the Air-Solution Interface.” WuiLi1s CoNARD 
FERNELIUuS, ““The Chemical Reactivity of the Fused Alkali Bases of the Water and 
Ammonia Systems.’”’ WALLACE ALFRED GILKEY, ‘‘Some Physical Properties of Or- 
ganic Glasses.”” SAMUEL STEPHENS KISTLER, ‘‘An Investigation of the Existence of 
Colloidal Electrolytes in Nonaqueous Solutions.’’ CHARLES RONALD PEAKER, ‘“‘Abso- 
lute Measurements of the Electrical Conductivity of Surfaces of Solutions Bounded 
by Glass or Fatty Acid and Their Relationship to Electrokinetic Phenomena.’’ PIERRE 
JEAN VAN RYSSELBERGE, “Incompatibility between Any Complete Dissociation The- 
ory and Migration Data.’”’ HERBERT GILES TANNER, “Methods for Determining the 
Thickness of a Layer of Gas Adsorbed upon a Plane Solid Surface.’’ RoBERT CASE 
Wnau.iams, “I. A Study of the Constitution of Aqueous Solutions of the Hydrogen 
Soap, Cetyl Sulfonic Acid. II. A Determination of the Number of Free Electric 
Charges on Air Bubbles and Oil Droplets Dispersed in Water Containing a Small 
Amount of Cetyl Sulfonic Acid.”” Hunc Cnau Won, “The Study of Wheat Bran 
On,” 

Virginia 

Joun Hu.ion Mote, “The Free Energy of Formation of Lead Monoxide from 
Electromotive Force Measurements.’’ NicHoLAS Ew1nc OcLessy, “A Study of the 
Ternary System, Sodium Bicarbonate, Potassium Bicarbonate and Water.’”’ WHITING 
FAULKNER YouNG, “The Synthesis of Water Vapor from Hydrogen and Oxygen in 
the Presence of Metallic Platinum.” 


Washington 


HENRY MATTHEW BurRLAGE, “A Study of Asarum Caudatum.’? MERYL, WILLIAM 
DeEmING, ‘Heterogeneous Equilibria between Aqueous and Metallic Solutions.”” FRANK 
ANDREW LEE, “‘A Study of the Reactions of Nitrosyl Chloride.’”” Victor E.L.iotr 
WELLMAN, ‘“‘New Studies of Factors Controlling Type of Water-Soap-Oil Emulsions.” 


Western Reserve 


MADELINE Brxpy CAMPBELL, “Studies of Anesthetic Ethylene.” James MaAv- 
RICE CARTER, ‘‘Critical Phenomena of Oxygen and Carbon Dioxide Mixtures.”’ 


Wisconsin 


NELSON WAYNE Botryarp, “The Preparation of a Series of 1-Alkyl-4-Piperidyl 
Benzoates and p-Aminobenzoates.’”” Harry RoBERT Ditrmar, “The Decomposition 
of Triphenylacetic Acid by Sulfuric Acid.”” Russe. JoHN Fosspinper, “‘A Study of 
the Calcium Electrode with Special Reference to Dilute Solutions.”” DoNnatp PEN- 
ROSE GRAHAM, “‘Promoter Action in Reactions of Oxidation Concomitant with the Cata- 
lytic Decomposition of Hydrogen Peroxide.’’” LAWRENCE TRENERY HALLETT, ‘The 
Microanalysis of Lake-Water Residues.’’ HERBERT HEINRICH, ‘On the Chemical 
Nature of Nutshells.’”” REUBEN G. Henricn, “I. A Micro-Soxhlet Extractor and 
Its Use in the Study of Lake Plankton. II. Studies on the Analytical Chemistry 
of Colombium.’’ LorEN Curtis Hurp, “A Study of the Ammonates of Copper Sele- 
nate and Copper Selenite.’’” Epwarp THompson LEssiG, “’The Decomposition of Or- 
ganic Vapors at Elevated Temperatures.’’ ROBERT JoHN McCusBIN, ‘The Oxida- 
tion of Di- and Triisobutylene by Ozone.’’ ROBERT BETHEL REYNOLDS, ‘‘The Relation 
of Structure to Reactivity and Affinity in the Formation of Nitroparaffins and Alkyl 
Nitrites.””, REx JuL1IAN Ropinson, “The Quantitative Determination of Nitrogen, 
Phosphorus and Silica in Lake Waters.” Henry M. Stark, “A Study of the Coagu- 
lation of Ferric Oxide Sols by Gas Bubbles.”” Puitip TRIMBLE Stroup, “The Equi- 
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libria and Reaction Rates between Sodium Arsenite and Tellurate.’’ FRANK URBAN, 
“A Study of the Shift of the Water Equilibrium by Solutes through Determinations 
of Specific Heats.””. KENNETH MERLE Watson, “The Dissolution of Granular Solids 
in Liquids.”” Eart HoLpDEN Winstow, “A Study of the Action of Dry and Moist 1. 
Chlorine Gas on Certain Metals and Alloys.” 


Yale 


ALPHEUS MESSERLY Batu, “The Behavior of Coal Near Its Softening Tempera- 
ture.’ SHAILER Linwoop Bass, ‘‘The Synthesis of Some Iodated Diphenyl Sulfide 
Phenols and Their Bactericidal Properties.’’” ALFRED SEELY Brown, “The Electrical 
Conductivities of Solutions of Sodium Iodide in Isopropyl Alcohol.’’ JoHN ELMER 
CAVELTI, ‘“The Effect of Certain Added Salts on the Transition Temperature of Salt 
Hydrates.’”” JAMES KENNETE Drxon, ‘‘The Adsorption of Benzene and Water Vapors 
by Manganese Dioxide.” JANET Evans, “The Synthesis and Absorption Spectra 
of Related Hydantoins and Pyrimidines.’’ Mri.Ton Harris, “Dispersed Systems of 
the Silk-Protein Fibroin.”” GEkoRGE HARTLAND Law, “Synthesis of Aldehydes and 
Aldehyde Derivatives of Aromatic Sulfides by the Stephen Reaction.’’ WILFRED 
WINTER Situ, “The Synthesis of Some Amino Ester Derivatives of Naphthalene.” 
Joun Epwarp Vance, “A Study of Certain Systems Containing Sodium Iodate.”’ 





BIOLOGICAL CHEMISTRY 
California 


LUTHER DENT Davis. ‘“‘Some Carbohydrate and Nitrogen Constituents of Alternate 
Bearing Sugar Prunes Associated with Fruit Bud Formation.’”” JAMES WALLACE 
TipMorE, “‘Phosphate Studies in Solution Cultures.”’ 


Chicago 


SAMUEL Bropy, ‘The Kinetics of Growth and Senescence.’””’ HARRY FRANK 
CLEMENTS, “‘Hourly Variations in the Carbohydrate Contents of Leaves and Peticles.”’ 
REBEKAH MONAGHAN GIBBONS, ‘The Effect of Body Build on the Specific Dynamic 
Action of Proteins in Dogs.’ HENRY NELSON Harkins, ‘Acid-Base and Salt Equi- 
librium in the Blood. I. The Chemical and Physiological Consequences of Experi- me 
mental Acidosis. II. ‘The Chemical and Physiological Consequences of the Intra- 
venous Injection of Chlorides and Bromides.’”” Haraup GroTH OxHoimM Hock, 
“A Five-Year Experiment on Man in the Relation between Diet and Physiological 
Efficiency.”” MauricE HarRISON SEEVERS, ‘‘Acute and Chronic Narcotic Drug 
Poisoning.”” RALPH GRAFTON SMITH, “Chronic Cyanide Poisoning.”” EUGENE Up- 
DYKE STILL, ‘Studies on the Nutritional Value of Yeast Proteins for the Albino Rat.” 
Emory Ross STRAUSER, ‘On the Relation of Changes in Blood Coagulability to Pro- 
tein Shock.” ApAH ELIZABETH VERDER, “Effect of Diets Deficient in Vitamin A or 
B on Resistance to Paratyphoid-Enteritidis Organisms.”” Myron McDoNaLp WEAVER, 
“Studies on Pancreatic Secretion.”’ 

Cincinnati 


GarrET J. Boone, ‘‘The Place of Histidine in the Protein Molecule.’’ FRANcIS 
Heyrotu, ‘The Influence of Varying Hydrogen-Ion Activity and Protein Concentra- 
tion upon the Stability of the Molecules in Certain Protein Solutions.” [eon Scuirr, 
“Serum Bilirubin in Health and Disease.” 


Colorado 


WiLtiaM ALDEN Prasopy, “On the Non-Toxicity of Creatine.” 
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Columbia 


RACHEL Evans ANDERSON, ‘‘A Quantitative Study of the Question as to the 
Storage of Antiscorbutic Vitamin in the Body.’ Ester Lorp BATCHELDER, ‘‘The 
Effect of Successive Diminutions of Vitamin A in the Food on the Nutrition and Vitality 
of Albino Rats.’’ LELA EVANGELINE Boou™er, “The Calcium Content of the Body 
in Relation to That of the Food.’”” Mary PENELOPE Burtis, ‘‘Factors Affecting the 
Accuracy of the Quantitative Determination of Vitamin A.’’ ELEANOR FRANCES 
CHASE, ‘“‘A Quantitative Study of the Determination of Antineuritic Vitamin (F or B;).”’ 
MARION CLEAVELAND, ‘‘A Quantitative Study of the Influence of Certain Neutral 
Salts upon the Activity of Malt Amylase.”” Sopnre L. Coprersmitu, “‘Further Studies 
of the Properties of the Amylase of Aspergillus Oryzae of Taka Diastase.”” Mari&é 
MUHLFELD, “‘Experiments on Blood Amylases.’? MARGARET RECTOR SANDELS, ‘‘Rela- 
tive Solubilities of the Antineuritic and Antipellagric Vitamins in Alcohol, Etc.” Max- 
WELL Pui.ip SCHUBERT, ‘‘A Study of Water as a Factor in the Hydrolysis of Sucros2 
by Invertase.’”’” HazEt KATHERINE STIEBELING, “Studies of the Relation of Vitamin 
D to the Deposition of Calcium in the Bones of Experimental Animals with Special 
Reference to the Quantitative Determination of Vitamin D.’’ MARGUERITE GRIFFITH 
TyieEr, “A Quantitative Study of the Influence of Acetate and Phosphate on the En- 
zymic Activity of the Amylase of Aspergillus Oryzae.” 


Fordham 


ANTHONY M. AMBROSE, “Synthetic Processes in the Human and Animal Organism.” 
Joun E. BROou.Es, Jr., ‘Effect of Irradiated Yeast on Body Resistance to Respiratory 
Diseases and Intestinal Conditions.”” PETER JoSEPH Conroy, ‘‘The Germicidal 
Activity of Resorcinol Derivatives.” 

Illinois 

CLARENCE PETER BERG, ‘‘Studies in Tryptophane Metabolism.’’ ARTHUR CHES- 
TER DAHLBERG, ‘“‘Variations in the Creaming of Raw Milk and Their Influence During 
Pasteurization.”” ALBERT LAWRENCE ELpgEr, “Studies on the Fate of Sulfur Com- 
pounds in the Degradation of Organic Matter.’’ Haro.p Norris Ets, ‘‘Some Chemical 
Changes in Muscle Produced by Drugs.”’” RUTH REDER ST. JULIAN, ‘“The Metabolism 
of Proline and Related Amino Acids.” 

Iowa 


JosePpH JOHN PFIFFNER, “Chemical Studies on Blood.” 
Iowa State College 


LOUISE JENSION PEET, ‘Some Dietary Factors Influencing Lactation in the Albino 
Rat.” 
Kansas 


J. Nick Esau, “The Inorganic and Total Acid-Soluble Phosphorus in the Whole 
Blood of Dogs Suffering from Various Conditions of Parathyroid Deficiency.”’ 


Michigan 


RoBeRtT HuGH Wison, “Comparative Studies of the Metabolism of Amino 


Acids. 
Minnesota 


HARRY ORAM HENDERSON, “The Effect of Feeding Different Amounts of Calcium 
and Phosphorus upon the Growth and Development of Dairy Animals.’”” JoHN Gor- 
DON Mau.ocu, “Studies on the Effect of Environment on the Diastatic Activity of 
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Wheat.”” WayNeE MILLER NEAL, “The Major Mineral Constituents of the Skeletal 
Structure of Mammals as Influenced by Age and Nutrition.’”’ AKksEL GmLKROG OLSEN, 
“A Study of the Role of Protective Colloids in Digestive Processes.’’ REMBERTA 
WESTKAEMPER, “The Vitamin Content of Some Marine Algae.’”’ Harotp NOEL 
GRANT WRIGHT, ‘‘Some Physico-Chemical Relationships between Dyes, Proteins, and 
Bacteria.’”” VERNON YOUNG, “Chemical Factors of the Soil Which Influence the Dis- 
tribution of Desert Vegetation.” 
Missouri 
JESSE ELmMo HunrER, ‘‘Vitamin B, as Affected by Ultra-Violet Light.”’ 
Ohio State 
Emory FREDERICK Aimy, “The Effect of Certain Methods of Protein Precipitation 
upon the Polarimetric Determination of Lactose in Milk.’” JoHN DAULTON GUTHRIE, 
“The Effect of Environmental Conditions on the Chloroplast Pigments.’’ EsTErR 
MarTHA MITCHELL, ‘‘A Microchemical Study of Hemicelluloses of Endosperms and 
Cotyledons.’”” ALDEN RAYMOND WINTER, ‘‘The Nutritive Value of Blood Meal Pro- 
teins for Growth.” 
Pennsylvania 


FREDERICK WILLIAM SUNDERMAN, ‘‘The Chloride and Nitrogen Balances and 
Weight Changes during Lobar Pneumonia.” 


Pennsylvania State College 
Jacos OWEN ELy, “Studies in Vitamin A Technic.” 
Rutgers 


RALPH ARCHIBALD INGALLS, “Relation of Hydrogen-Ion Concentration of Plant 
Tissue Fluids to the Distribution of Iron and Its Ability to Function in Plants.”’ FRAnN- 
cis Guy McDona.p, “The Utilization of Calcium Citrate by the Animal Organism.” 
Atuwyn C. Sessions, ‘’The Effect of Culture Solutions on Growth and Nitrogen Frac- 
tions of Oat Plants at Different Stages of Their Development.” 


St. Louis 
MILTON Levy, ‘‘Studies on the Reaction between Borates and Simple Sugars.”’ 
Washington University 
Everett FocGc Davis, “Some Chemical and Psychological Studies on the Nature 
and Transmission of ‘Infectious Chlorosis’ in Variegated Plants."’ BEN KING HARNED, 
“Induced Oxidations and Their Réle in Biological Systems.” 
Western Reserve 
ELIZABETH POMERENE, ‘“‘The Total Acid-Base Equilibrium in Anesthesia.” 
Wisconsin 


HARRY DANIEL BAERNSTEIN, ‘The Conductivity Method and Proteolysis.” 
ALLAN Davip Dickson, “‘A Chemical Study of Soluble Carbohydrates and Respira- 
tion in Different Strains of Zea Mays as Influenced by Temperature.’’ FRANK LESTER 
GUNDERSON, “The Vitamin B Content of Milk in Relation to Diet.’””. ARTHUR ALBERT 
Harwoop, “Monarda Punctata 1,. with Special Reference to the Non-Volatile Con- 
stituents.’” SEYMOUR WILLIAM FREDERICK KLETZIEN, ‘Yeast as a Source of Sub- 
stances Antirachitically Activatable.”’ CARL WARNING Linpow, ‘The Distribution 
of Manganese and Copper in Plant and Animal Materials.” HENRY OTTERSON, “A 











2222 JourNAL oF CHEMICAL EDUCATION DECEMBER, 1929 


Quantitative Accounting of the Starch Fraction in Plant Analysis.” HENRY THOMAS 
Scott, ‘‘Factors Affecting Calcium Metabolism.” Hucu R. Stm&s, ‘Studies in Fer- 
mentation.’”” ByrRoN HENRY Tuomas, “A Comparison of Certain Cereals and Cereal 
By-Products in the Production of Rickets.’”’ Orro Eric TorNuart, “On the Occur- 
rence of Copper in Organisms.” 
Yale 

Lean Ascuam, “The Influence of Bulk in the Diet upon the Fecal Calcium.” 
Dea BatLey Cavin, “Blood Volume Regulation and Blood Composition in Experi- 
mental Hydremia.’’ PuxiLie BisHop Cow es, “Cellulose Decomposition by Anaerobic 
Bacteria.”” FREDERICK WILLIAM Fasian, “The Influence of Cations upon Bacterial 
Viability at Various Hydrogen-Ion Concentrations.”” Merri EuGrenra Fisk, ‘An 
Inquiry into the Mechanism of Water Exchange in the Animal Organism.’”” YALE 
Davin Kosxorr, “Interrelationships of Glycogen, Glucose and Lactic Acid in the 
Intact Mammal.” Ava JosEPHINE McAmis, “The Influence of ‘Fat-Free’ Diets on 
Growth and on the Quality of Body Fat in the Albino Rat.’’ Harry MorvTon Vars, 
“The Effect of Diet upon the Fibrinogen Content of the Blood; A Study of the Dog.” 


ENGINEERING 
Columbia 


CLEBURNE AMMEN BASERE, ‘Fuel Briquettes from Southern Pine Sawdust.’ 
HARLAN ARMSTRONG DEPEw, “ ‘Normal Ageing’ of Compounded Rubber.’’ LincoLn 
T. Work, “The Graphical Analysis of Fineness Distribution Curves for Pulverized 
Materials.”’ 

Cornell 


FRANKLIN TRUESDELL GARDNER, “‘A Study of the Comparative Efficiencies of 
the Components of Creosote Oil as Preservatives for Timber.”” JosEPH HARRY WELLS, 
“Plasticity of Paint.” 

Iowa State College 

GEoRGE W. BurKE, ‘Methods of Rendering Concrete More Resistant to the 
Attack by Sulfate Solutions.”” FRANK Ray Ru Ey, “A Study of the Zeolitic Method 
of Water Softening.”” JuL1ius LAVERNE SCHNEIDER, ‘‘Studies on Mechanical Pulps 
Produced from Cornstalks and Sugar Beet Wastes.” 


Massachusetts Institute of Technology 


WiL.iAM ViLAsS Hanks, “Rate of Diffusional Interaction of Gases and Liquids.”’ 
THoMAS KILGORE SHERWOOD, ‘‘The Mechanism of the Drying of Solids.’”’” HENRY 
DayTON WILDE, “‘Plate Efficiency in the Design of Petroleum Rectifying Columns.” 


Michigan 


Marvin St. Crain Carr, “Gaseous Explosions. The Effect of Lead Tetraethyl 
on the Rate of Rise of Pressure.” Hat BEGctrup Coats, “Vapor Pressure of Hydro- 
carbons and Complex Mixtures.’’ Marvin Carson Rocers, ‘‘Raoult’s Law and the 
Equilibrium Vaporization of Hydrocarbon Mixtures.”” ARTHUR MATTERN WAGNER, 
“The Influence of Antioxidants on the Rate of Oxidation of Linseed Oil.” 


Ohio State 


ARTHUR RICHARD CHOPPIN, ‘Investigations on Methods of Defecation, Gum 
Determination and Utilization of Sugar Products.’ Vircu, LELAND HANSLEy, “A 
Study of Foaming and Priming of Boiler Waters.’’ Rurus DANIEL REED, “‘Potassium- 
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Zirconium Reactions.” HaARroL_p EuLis Smmpson, “Development of an Enamel on a 


Eutectic Basis.” 
Pittsburgh 


Haro_D KNOWLTON WorK, “Electroplating on Aluminum and Its Alloys. 


Wisconsin 
JaMEs DonaLD MacL&an, “Relation of Treating Variables to the Penetration 
and Absorption of Preservatives into Wood.” Haro.p Kart SALZBERG, ‘‘Experi- 
ments in the Drying of Wood.” 
METALLURGY 
Columbia 
ORRIN ARTHUR CarsoN, ‘The Bronzes.”’ 
Massachusetts Institute of Technology 
JoHN PALMER WALSTED, ‘“‘The Case Hardening of Special Steels with Ammonia.”’’ 
Michigan 
RIcHARD HARRY HARRINGTON, “Thermal Analysis of the Critical Ranges of the 
Tron-Carbon Equilibrium Diagram.’ HarLEY SAMUEL VAN VLEET, ‘Austenitic 
Decomposition and the Changes in Magnetic Properties.”’ 
Ohio State 


CHARLES RICHARD HORWEDEL, “She Diffusion of Metals into Iron.” 


Rensselaer 
WALTER ‘A. Dean, ‘‘An Investigation of Some Physical Properties of the Iron- 
Nickel-Chromium System.” 
Wisconsin 
JosEPH FRANCIS OESTERLE, ‘‘Composition of Blast Furnace Slags.’’ 
Yale 
KENT ROBERTSON VAN Horn, “The Plastic Deformation of a Single Crystal 
of Copper.” 


Mount McKinley’s “Smoke.” Every so often Mount McKinley, in Alaska’s 
national park of that name, is accused of smoking. Observers declare that the old 
mountain has turned volcanic, and is erupting fire and brimstone, not to mention clouds 
of smoke. Such tales, however, are erroneous. McKinley is always accused of doing 
its smoking in the winter, during especially cold weather. This would seem to be the 
sensible time to smoke, if smoke the mountain must. 


Old-timers in the north, however, explain the ‘‘smoking’”’ phenomenon as anything -- 


but “‘hot.’”’ They say that during periods of very high winds and low temperature, dry, 
loose snow, crystallized by the extreme cold, is picked up by the wind, and if the moun- 
tain is encountered in its course the snow is hurled up and over its crest in such a man- 
ner that, under certain conditions of light, the flying mass takes on the color of dark 
slate as it streams off over the top into space. From a distance this strongly resembles 
smoke. Mount McKinley has been known to throw off a ‘‘smoke-screen”’ of this type 
estimated to be from twenty to fifty miles long.— Science Service 
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THE ADMINISTRATION OF A LOCAL CHEMISTRY ESSAY 
CONTEST 


STANLEY W. MorsE, STATE TEACHERS’ COLLEGE, SAN FRANCISCO, CALIFORNIA 


Beginning with the year 1923-24 the American Chemical Society through 
the generosity of Mr. and Mrs. F. P. Garvan has conducted its annual 
National Essay Contest for high and secondary schools. For the last 
five of these years a contest has also been held for college and university 
freshmen and for the last three, a third for normal school and teachers’ 
college students. That these essay contests have been a success can be 
seen from their growth and the increasing numbers of boys and girls ac- 
tively engaged each year in preparing essays.' In many schools the annua! 
essays have become a looked-for part of the school activities and it is hoped 
that the Chemical Society and the Garvans will continue sponsoring these 
activities. 

The objectives as stated by Mr. Garvan are:! 


‘ to arouse an intelligent appreciation of the vital relation of the development 
of chemistry to our national defense, to the intensification and purification of industry 


and agriculture and to the progress of medicine through the ‘‘Age of Chemistry’? upon 


which we have entered. 


‘That these objectives have been achieved is expressed by a quotation 
from the same source:! 


There can be no doubt that the world is entering upon a great renaissance of science. 
Scientific progress in the last two or three decades has been tremendous and everything 
points to even more vigorous and extensive progress within the next few years. There 
can be, then, no better or greater work than the bringing home of this truth to the stu- 
dents of today. Even though the boys and girls in school may not elect to follow a scien- 
tific career it is extremely necessary that they be alive to the progress that is being made. 
That the Prize Essay Contest accomplishes this end has been shown by the experience 
of the past year but if a great and lasting good is to be achieved, a proportionately 
greater effort must be expended. 


This effort must originate in our schools at individual centers all over 
the country. The objectives as stated are worthy enough to initiate in 
each school such a contest. In addition an abundance of prizes both 
state and national are offered contestants and the publication of winning 
essays in the JOURNAL OF CHEMICAL EDUCATION is excellent advertising 
for the fortunate schools. ‘Those schools which have not entered essays 
in the past, should immediately plan to have representation in this year’s 


contest. 


1“Something Done and an Opportunity,’ Report of Committee on Prize Essays, 
Tuts JOURNAL, 1, 161-7 (Sept., 1924). 
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Suggested Methods of Handling a Contest 


‘There are three methods of handling a local contest: (1) as special prob- 
lems; (2) as part of classroom activities; (3) as an extra-classroom activity. 

The Essay as a Special Problem.—Success has rewarded this method 
in the past. It is probably the most used and is especially well adapted 
to small schools. It requires an educational program of the student body 
in general and voluntary entrance of contestants. Promising pupils can 
be solicited and their competition requested by the teachers in charge. 
Whatever the incentive, the essay is strictly an extra activity and must 
be handled individually. 

The Essay as a Part of Classroom Activity.— This also is a much-used 
plan. ‘The essay writers are either assigned the essay or allowed to select 
an essay as a part of differential assignments or as a special problem or 
contract. A second method used is to excuse the writer from certain 
regular classwork so that he may devote time to the essay. ‘These plans 
can be used either in the chemistry course, an English course, or in more 
fortunate schools as a joint project of chemistry and English. 

The Essay as an Extra-Classroom-Activity.— To the author this method 
seems to offer greater possibilities than the others. Every up-to-the- 
minute school requires participation in extra-classroom activities as part 
of the school life. Why not include the Chemical Essay Club as one of 
the cultural activities along with dramatics, journalism, debating, other 
clubs, and musical activities? 

Such an activity offers opportunity for a much better development 
of interest and for guided group training which should result in a higher 
achievement for the pupils. Correlation between the English and chem- 
istry departments can be more easily brought about, a chemistry instruc- 
tor and an English instructor being sponsors for the Chemical Essay Club. 
A year’s constructive program both for club members and the school at 
large can be worked out with great profit and pleasure to the members 
whether a winning essay is developed or not. Such a program should re- 
sult in a larger club membership and much healthy competition. If it is 
felt that a year is too long for maintaining interest in these activities they 
can be incorporated into the chemistry club and become the major part 
of the work for one semester. 


Suggestions for Arousing Interest and Developing a Local Chemistry 
Essay Contest 


‘The suggestions offered below can be applied to any of the three out- 
lined plans. 

1. Use the school paper if one is available. Reporters will be glad 
to get an item with such news interest as offered by the contest. A series 
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of articles at frequent intervals tends to keep the matter before the pupil’s 
eyes and is bound to get results. The possibility offered by the local 
papers should not be neglected. ‘These two (the school and local papers) 
can furnish the news interest for the contest. Then, get the interest of 
an editor of the school paper in order to show the necessity of the com- 
petition and to obtain full benefit of the “power of the press.”’ 

2. Hold conferences with influential and promising pupils in order 
to gain their coéperation or to have them set the example by entering 
the contest. 

3. Exhibit pupil-made posters in prominent places. 

4. Let competing pupils or those who have competed make talks be- 
fore the students, in class, in the club, or in assembly. The talks should 
point out the pleasure and benefits derived from the competition, explain 
the method of attack on a problem, and give reasons for selecting a par- 
ticular problem. 

5. Bring the semi-popular literature? bearing on the subject to the 
attention of pupils by class or club assignment or through individual reports 
by the students. Here is an important item that can be best handled as an 
extra-classroom activity. ‘The regular class schedules are filled to capacity 
for most pupils and although reports could be and are made in class by the 
more capable members, more benefit for all can be derived from a more 
intimate discussion such as would develop in an extra-class activity. The 
fact alone that it is extra-class instead of class work would have a psycho- 
logical significance. 

6. Let the writers of the better essays present their work for discussion 
to the class, club or in some cases to the school at large. ‘This offers another 
angle to the pupil training and also brings the essay contest more forcibly 
to the attention of less interested individuals. 

7. Hold discussions of the prize-winning essays of previous years.* 
What features caused them to win? How can they be bettered? Here 
again the Chemistry Essay Club offers the best opportunity for these 
studies. 

8. Conduct a local contest on each of the six topics either for honors 
orasmall prize. A cup or plaque on which the winning names are engraved 
would be a permanent reminder when exhibited in the trophy case or room. 
Some such contest is sorely needed if many essays are written. Only 
the best should be submitted for the state or national contests. These 
local contests should be judged by at least three judges, one of whom is 
a chemistry instructor. 

In case of the extra-classroom club the contest could be for members 


2 “Bibliography for Prize Essay Contest,’’ TH1s JoURNAL, 5, 1172-7 (Sept., 1928). 
3 Tbid., 2, 11-38, 1101-25 (1925); 3, 638-81, 1018-45 (1926); 4, 711-43, 1114- 
45 (1927); 5, 791-823, 1056-84 (1928); 6, 1230-64, 1425-60, 1681-1715 (1929). 
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only or better, for the school at large. Competitors who are not members 
of the club should be eligible for prizes or honors but not for other recog- 
nition that would be due the club members. In case a merit system is 
in force satisfactory membership in the club, including an essay, should 
count toward merits on a par with membership in any other activity. 
Winning a local contest would then count additional merits, while winning 
or placing in a state or national contest would count still more. There 
is no valid reason why winning in this type of activity should not be 
awarded school insignia or at least be placed on the same basis as winning 
in athletic competition. . 


Principles to Be Enforced 


Whatever system is used in administrating the essay contest certain 
principles must be enforced. 

1. A proper balance must be maintained between extra-class and 
classroom activities. 

2. There must be guidance and coéperative leadership rather than 
complete direction on the part of the sponsors. 

3. The development and welfare of the pupil is more important than 
the success of the activity. 

4. Opportunity for student initiative must be given. 
5. There must be democracy in admission to the activity. 
6. Freedom of choice in selecting topics should be allowed. 
7. Eligibility must be determined to avoid harm to the pupil in any way. 
8. Only constructive criticism should be offered. 
9. Recognition must be given for accomplishment. 
10. ‘The activity must be considered as a definite part of the teacher’s 


load. 


Fruit-Ripening Gas Shown Harmless if Not Too Strong. Ethylene, the gas now 
used extensively to bring stored fruits to a ripe color, to blanch celery, and for other 
purposes, appears to be harmless to animal life if there is not much of it in the atmos- 
phere. Furthermore, it has no effect on most of the processes of digestion, and may 
even facilitate the digestion of starch. 

These conclusions appear justified on the basis of a report made before the American 
Chemical Society at Minneapolis by Dr. Arthur D. Hirschfelder and Elmer T. Cedar 
of the University of Minnesota. The two chemists stated that young rats given water 
saturated with ethylene did not have their growth checked by it, nor did other rats 
suffer slowing down of growth when they lived in an atmosphere containing a low con- 
centration of the gas. An atmosphere containing one per cent of ethylene, however, 
did inhibit growth. 

Pepsin, trypsin, and lipase, digestive juices that act on proteins and fats, were 
neither helped nor harmed by being saturated with ethylene, but amylase, the principal 
digester of starch, had its action augmented by similar treatment. Ethylene alone did 
not convert starch into sugar, the chemists stated.— Science Service 
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LEAD TREES GROWN IN GELS 


G. P. BREWINGTON, HIGH SCHOOL, GOLDEN, COLORADO! 


It is a well-known fact that if a zine or tin rod is placed in a lead ni- 
trate solution, long filaments or trees of lead will grow out from the 
metal. ‘The trees so formed are very fragile and must be handled very 
carefully and even then are apt to break. If such reactions be allowed 
to take place in a gel the branches are much less liable to break as they 
are supported by the gel. Since the gel will probably be new to more 
readers than that of the lead tree it will be discussed briefly. 

The following has been found to work very well in their preparation. 
Two stock solutions are necessary. ‘The first a normal solution of acetic 
acid. -This may be approximated if 60 cc. of glacial acetic acid is diluted 
with water to make one liter. The second is prepared by diluting sodium 
silicate (water glass) with water until the mixture has a density of 1.06. 
Commercially available water glass is apt to vary within rather wide 
limits so no approximate volumes can be given. If equal volumes of the 
two solutions as prepared are mixed and set aside they will congeal or set 
into a milky translucent solid known as a silica gel. ‘The time required 
for setting will depend upon the concentrations of the two solutions and 
the presence of certain dissolved salts. Owing to variation in water glass 
it would be well to see that the mixture is acid to litmus paper and if not 
add more acid solution accordingly. It has been found that the gels 
requiring a longer period of time to set are the more desirable to use in 
growing trees. 

A few words regarding the properties of silica gels might be in order. 
The gel does not form instantaneously but seems to progress gradually, 
as the solution becomes more and more translucent and viscous until the 
whole mass becomes solid. Gels prepared with more concentrated solu- 
tions than those described become opaque, but many made as described 
and requiring long periods of time to set were very clear. Should the 
container be about the size of a pint milk bottle the gel will be found to 
have the ability to vibrate. This is easily demonstrated by holding it 
firmly in one hand and giving it a sharp tap with the other. By filling 
a series of containers with varying amounts of solution and permitting 
it to set, a musical scale might be arranged so that by tapping the container 
with a pencil a tone will be emitted—hence a colloid xylophone. Some 
care must be exercised or the gel will fracture in rough handling. ‘The 
fracture, it will be noted, is of the conchoidal variety somewhat similar 
to that of ‘glass. 

The lead trees may be prepared by suspending or placing on the bottom 
of a glass container several pieces of tin, adding equal volumes of the two 


! Present address, University of Michigan, Ann Arbor, Michigan. 
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solutions as prepared and put aside until the whole mass is set. This 
may take twenty-four hours. ‘Then prepare a saturated solution of lead 
nitrate and place this on the surface of the gel. This accomplishes two 
things, it prevents the gel from drying out and subsequently cracking 
and supplies the lead ions which will now diffuse into the gel and be dis- 
placed by the tin. ‘The reaction may start almost immediately or some- 
time after—in one case almost a month elapsed. Should the experimenter 
desire he may dissolve the lead nitrate in the acetic acid solution before 























LEAD TREES GROWN IN SILicA GELS? 


mixing with the silicate solution. ‘The lead nitrate will accelerate the 
process. 

Almost every tree grown is different. Generally the branches are 
twisted and have oddly shaped leaves. I have seen one in which a branch ~ 
on reaching the glass wall is reflected such that the angle of ‘‘reflection”’ 
approximates the angle of “incidence.”’ 

Another interesting tree is formed if two clean lead electrodes are placed 

2 These gels were prepared by Keith Wilhelm. I am indebted to Dr. R. E. Nys- 
wander for the use of special photographic equipment. 
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in the container before the solution, containing the lead nitrate in this 
case, has had time to set and a weak current sent from one electrode to 
the other. It is well to place a 10-watt light in series with the circuit to 
prevent large currents from flowing as they are very apt to cause the gel 
to tear away from the electrodes. 

A large number of the gels and trees have been made by the science 
club and chemistry classes of the high school at Golden, Colorado. ‘The 
growing of these trees is recommended as an instructive but inexpensive 


project for science classes and clubs. 

For further discussion the ‘‘Laboratory Manual of Colloid Chemistry”’ 
(second edition) by Harry Holmes is especially good. Holmes generally 
recommends more concentrated stock solutions than are given here but 
we have had few failures to set. 


New U. S. Process Seeks Improvement in Fertilizer. Pumping a nitrogenous gas 
through crushed and moistened phosphate rock is expected to yield an improved com- 
mercial fertilizer according to Edward J. Fox and Dr. J. W. Turrentine, who presented 
results of recent experiments before the American Chemical Society at its fall meeting 
at Minneapolis. 

Their researches were the result of a desire to find a wider use for the products of 
manufacturing plants that capture nitrogen from the air and combine it with other 
elements to form fertilizer material and other chemicals. The three mineral nutrients 
needed in largest quantity by most crop plants are nitrogen, phosphorus, and potassium. 
This country has great deposits of phosphorus-bearing rocks of various kinds, and if the 
same mineral can be made to carry nitrogen as well as phosphorus, there will be that 
much less dead weight to transport to the field. 

The two government chemists found that by passing nitrogen, in the form of nitro- 
gen peroxide, through slightly moistened masses of phosphate rock, they could secure 
the combination of a considerable proportion of this valuable element with the phos- 
phates, at the sacrifice of a fraction of the phosphorus. This makes a double fertilizer 
out of the rock, leaving only the potash to be added. 

The work so far has been on an experimental basis, and the problems or factory- 
scale production have yet to be solved. But Mr. Fox and Dr. Turrentine are confident 
that this end can be successfully attained.— Science Service 

Insulin Increases Sugar Content of Blood. Insulin is given to diabetic patients 
for the purpose of reducing the dangerous concentration of sugar in the blood; yet the 
first effect of an insulin injection is to increase the amount rather than decrease it. 
This medical paradox was explained to members of the Thirteenth International Physio- 
logical Congress held recently at Boston, by Prof. Max Buerger of the University of 
Kiel, Germany. 

The increase of sugar is not due to the piling up of glucose, the most abundant of 
the carbohydrates in the blood, but comes from the release of glycogen, the so-called 
“animal sugar,’’ which is stored in the liver. Prof. Buerger demonstrated both by 
clinical observation and by various laboratory experiments that one of the initial effects 
of the injection of insulin is the release of a part of this stored carbohydrate reserve.— 


Science Service 
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SOME SIMPLE EXTRACTORS FOR THE CONTINUOUS 
EXTRACTION OF SMALL QUANTITIES OF FLUID 


RoBERT M. HILL AND PAuL J. FRYAR, UNIVERSITY OF COLORADO SCHOOL OF MEDICINE, 
DENVER, COLORADO 


During the past several years we have had occasion, in this laboratory, 


tc carry out many extractions of small 
quantities of aqueous solutions with 
various solvents. We have used ex- 
tractors of simple design made in our 
own laboratories from common stock 
materials. ‘Their manufacture requires 
only a minimum of experience in glass 
blowing. We make no claim for origi- 
nality of principle in any of these ex- 
tractors, but because of the interest in 
them shown by visiting chemists we 
thought it worthwhile to make this 
report. 

We use four different types of ex- 
tractors, the choice in each case de- 
pending on the specific gravity of the 
extraction fluid, its boiling point, and 
on the temperature at which it is de- 
sired to carry out the extraction. Ex- 
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FIGURE 2 


tractor Number 1, shown in Figure 1, 
is for extraction fluids lighter than 
the solution extracted and of a higher 
boiling point, e. g., n-butyl alcohol 
with water solutions. In the diagram, 
HI is a condenser. FE is a piece of 
small-bore glass tubing with a funnel 
blown on the end. G is the distilling 
flask for the extracting fluid. The 
extraction tube D is an ordinary test 
tube 30 cm. in length into which has 
been sealed a sidearm. ‘This side arm 
has a slope of about 5 degrees and is 
attached about 9 cm. from the top of 
the tube. The distance N in the dia- 
gram should be about 20 cm. ‘The 
following points in the construction of 
the side arm are important: (1) The 
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FIGURE 3 

















FIGURE 4 
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bore must be at least 7mm. (2) The opening at A must 
be no smaller than the bore of the side arm and should 
flare. (3) A hole should be blown at B about 3 mm. 
in diameter. The edges should be worked down so 
that they will not interfere with slipping the cork J into 
place. (4) The end of the side arm should be beveled 
at C in order that the extraction fluid may drip from 
the point of the tube without obstructing the opening. 
If the apparatus fails in any of these points the side 
arm may become stopped by the return flow of extrac- 
tion fluid. 

Extractor Number 2, Figure 2, is for extraction fluids 
heavier than the solution extracted and of a higher 
boiling point, e. g., brom-benzene with water solutions. 
No funnel tube is used in this extractor. ‘The condensed 
extraction fluid merely drips through the solution in D 
and collects at the bottom of the tube. By hydrostatic 
pressure it is forced back to the distilling flask G 
through the tube M. The side arm F should be fas- 
tened about 3 cm. from the top of the tube D. ‘The 
slope to the point of junction of fF and M should be 
such that the distance O is about 8 cm. when the ex- 
traction tube D is 30 cm. long. The hole B and the 
bevel C should be the same as in extractor Number 1. 

Extractor Number 3, Figure 3, is for extraction 
liquids heavier than the solution extracted and of a 
lower boiling point, e. g., chloroform with water solutions. 
In this case the distilling flask U is an ordinary Kjeldahl 
flask of 500 cc. capacity. The extraction tube P is a test 
tube with a small glass tube sealed to the bottom and 
bent upward to lie closely against its side. For most 
work this tube should rise */; of the length of the test 
tube but this may be varied according to the specific 
gravity of the extraction fluid used. A loop 7 made of 
glass rod 2 mm. in diameter is sealed to the bottom of 
the condenser tube. A similar loop W is sealed to the 
top of the tube P. An S-shaped hook R made of the 
same rodding serves to support the extraction tube by 
means of these two loops. The condensed extraction fluid 
drips through the solution in P, collects at the bottom 
and is forced out through the top of the tube Y by hy- 
drostatic pressure. 

Extractor Number 4, Figure 4, is for extraction liquids 
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lighter than the solution and of a lower boiling point, e. g., ether with 
water solutions. In this type of extractor no advantage is gained from 
hanging the extraction tube in the flask. Since the solution has a higher 
boiling point than the extraction fluid the contents of the tube will not 
boil. The extraction tube 7 is an ordinary test tube which carries a 
funnel tube P like the one used in extractor Number 1. The distilling 
flask is a 500-cc. Kjeldahl flask. The extraction fluid after rising through 
the solution collects in a layer at the top of the tube 7 and simply runs 
over into the flask below. 

The temperature of extraction in using extractors Numbers 3 and 4 
is of course approximately the boiling point of the extraction fluid. If 
it is desired to extract at any lower temperature, extractor Number 1 
may be used in place of Number 4 and extractor Number 2 in place of 
Number 3 with the extraction tube in a controlled water-bath. These 
extractors are, however, less efficient than Numbers 3 and 4 due to con- 
densation in the side arms. 


UNITED STATES CIVIL-SERVICE EXAMINATION 


The United States Civil-Service Commission announces an oper. competitive exam- 
ination for the position of Junior Chemist with an entrance salary of $2000. Applications 
must be on file with the Civil-Service Commission at Washington, D. C., not later than 
January 21, 1930. The examination is to fill vacancies in the Federal classified service in 
Washington, D. C., and in the field. 

The duties are in connection with different phases of chemistry, chemical engineering, 
and industrial technology. The facilities of the different bureaus make them in many 
respects the best-equipped laboratories in the world, and close contact with the industries 
make the experience thus obtained ideal preparation and training for industrial research. 
Chemists who desire to continue college work are offered good opportunities to do so, not 
only in the universities in Washington, which arrange their class hours to suit the con- 
venience of persons in the government service by giving courses in most subjects in late 
afternoon or evening, but, in addition, the departments themselves, in a number of cases, 
offer courses in advanced work which are given suitable credit by recognized colleges. 

Competitors will be rated on general chemistry and elementary physics, and an op- 
tional subject. The optional subjects are: advanced inorganic chemistry, analytical 
chemistry, organic chemistry, and physical chemistry. 

Full information may be obtained from the United States Civil-Service Commission 


at Washington, D. C., or from the secretary of the United States Civil-Service Board | 


of Examiners at the post office or customhouse in any city. 


The number of students taking courses in Germany last (summer) term was 2679 
in the universities, and 2497 (including students of metallurgy) in the technical schools. 


—Chem. Age 
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A CONVENIENT METHOD FOR TESTING THE STRENGTH OF 
HYDROGEN PEROXIDE 


MARGARET HAIGHT, NEw YORK UNIVERSITY, NEW YorRK CITy 


Although hydrogen peroxide has lost some of its old time prestige as 
an integral part of the family medicine chest it has rather gained in favor 
as a bleach for animal fibers and human hair. In this capacity it is safe, 
efficient, and harmless if properly used. 

Since the value of peroxide lies in its ability to decompose, giving up 
its oxygen, it is important to know how much oxygen really is available. 
How many people have discovered that their peroxide was practically 
nothing but water! And yet there on the label was the assertion that 
this was 3% 10-volume peroxide (or in the dye industry 17-volume). In- 
cidentally, the percentage indicates the 
amount of pure, sirupy hydrogen per- 
oxide liquid in 100 parts of water solu- 
tion. The volume content indicates the 
available oxygen. One cubic centimeter 
of a 3% solution is capable of giving up 
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xe J 10 cc. of oxygen. One cc. of 17-volume 
= peroxide is capable of giving up 17 cc. 
“3 7 of oxygen. 

= How then can we tell whether the oxy- 
2-4 gen really is available or has escaped from 
ae the solution? A very simple device has 
ce been arranged, making use of the fact 
2 that peroxide is rapidly decomposed by 


alkalies and mineral salts. 

A fermentation tube with the closed 
arm graduated in ce. is filled with a 
strongly ammoniacal copper sulfate solu- 
tion. A pipet, preferably with a curved 
tip, calibrated to 1 cc. as shown, is then 
filled with the peroxide solution in ques- 
tion, the outside wiped dry, and the tip inserted into the closed arm of 
the fermentation tube. One cc. of the peroxide solution is allowed to 
flow very slowly into the copper sulfate solution where it is immediately 
decomposed. The oxygen liberated rises in the closed arm and the vol- 
ume may be read directly from the graduations on the tube. ‘The same 
ammoniacal copper sulfate may be used for a great many tests since the 
small amount of water added from the peroxide solution does not impair 
its efficiency to any appreciable extent. 






































THE ELECTRODEPOSITION OF RUBBER 
BENTON DALES, PREMOID PRODUCTS INCORPORATED, SPRINGFIELD, MASSACHUSETTS 


The manufacture of rubber articles and the covering of various objects 
with rubber coatings by means of the electric current in suitable latex 
mixtures are fascinating and comparatively new developments of the rubber 
industry. The two processes are similar, but there is, of course, one im- 
portant difference. In the manufacture of rubber goods, the desired ar- 
ticle is made on a form and removed when completed, while in making 
rubber coatings the rubber is deposited with special treatments designed 
to make it adhere to the form. 

In electrodeposition latex is the starting material. Into this are mixed 
by stirring the necessary ingredients to produce the desired physical proper- 
ties in the final vulcanized product. ‘These ingredients have to be in es- 
pecially finely divided suspension, but the mixing is a simple process of 
stirring. ‘To make the desired article the latex mix is placed in a con- 
tainer which.may itself serve as the cathode, or may be made with porous 
walls and have the cathode outside in a conducting liquid which may be 
tap water. A form of the desired shape, made most simply of a suitable 
metal, is placed in the mix to serve as anode. ‘The form may be of porous 
material, such as earthenware, with a metallic anode, and a solution of 
a current-conducting substance (an electrolyte) inside. When the current 
is passed, the particles of rubber and other ingredients move to the anode 
or to the porous surface and are there deposited as an evenly dispersed 
mixture. The anode or the porous form with the rubber mix adhering 
is washed if desired, dried, and the object usually vulcanized on the form. 

A summary of the properties of latex will be helpful in understanding 
what happens during the deposition of rubber from latex by means of an 
electric current. ‘There are many rubber-bearing latices, but the only 
one of commercial importance is that from Hevea brasiliensis and these 
properties apply in particular to it. It is a milky appearing liquid, whose 
composition varies with the age of the tree from which it is extracted, 
the amount of ‘‘tapping’’ the tree has experienced, and with the season 
(wet or dry). The rubber content may vary from 25 to 40% and some- 
times even more, but is usually about 35%. There are from 5 to 7% of 
non-rubber substances, such as proteins, resins, quebrachitol and sugars, 
and mineral salts. ‘The rest is water. Freshly extracted natural latex 
is quite unstable, rapidly undergoing apparent decomposition due to enzy- 
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matic and bacterial action on the proteins. It may, however, be pre- 
served by a number of substances, of which the best seems to be ammonia. 

Such a latex, diluted and observed under the microscope, is seen to con- 
sist of a large number of small globular particles, varying in size from sub- 
microscopic to 3-4 and sometimes 5-6 microns (1 micron equals 0.001 mm.) 
in diameter. Most of them will be about 1 micron. The shape varies 
from nearly spherical to pear-shaped, some even having well-developed 
tails. ‘There may be more spherical ones among the smaller particles, 
but even here there are many that are pear-shaped like the larger ones. 
All of these particles are in vigorous Brownian movement. 





Photographs by courtesy of Dr. E. A. Hauser 


LEFT—CHARACTERISTIC PARTICLES OF HEVEA LATEX PHOTOGRAPHED AT A 
MAGNIFICATION OF 480 WITH A DARK FIELD. ILLUSTRATION SHOWS THAT THESE 
PARTICLES ARE PEAR-SHAPED RATHER THAN Rounpb. IT WiLL BE NoTep THaT 
ONE PARTICLE IS APPRECIABLY LARGER THAN THE AVERAGE 

R1iGHT—HEVEA LATEX, SHOWING A SINGLE PARTICLE WITH A LONG TAIL. 
MAGNIFICATION 480, WITH A DARK FIELD. THE SHAPE OF THIS LONG-TAILED 
PARTICLE IS NoT CHARACTERISTIC 


When an electric current is passed between the two terminals in latex 
the rubber particles move toward the anode; hence they must be nega- 
tively charged. Furthermore, the rubber particles are deposited on the 
anode as a continuous film. Such films may be dried and, if desired, vul- 
canized with sulfur chloride, but they are not particularly useful. ‘To 
make rubber which may be useful in this way, it is necessary to have it 
mixed with the sulfur, accelerators, mineral fillers, softeners, and age re- 
sistors that the rubber technologist uses in regular practice. 

Fortunately, most substances when brought to a state of subdivision 
comparable to the rubber particles in latex are negatively charged, and 
may be added in that form to latex without causing coagulation or other 
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trouble. ‘These particles have mostly, also, migration velocities under 
the influence of the current of the same order as that of the rubber particle 
or can be made to have it, and so move with the latter at about the same 
speed through the suspension. It is this which makes possible the depo- 
sition from a latex mix of a rubber mix of the same composition as the 
solids in the latex. 

The deposited rubber mix contains much water; not, however, as much 
as the latex mix itself. Therefore, the latex mix will grow more dilute 
as the electrophoresis (process of electrodeposition) continues. Means 
have been found of removing the extra water from the mix and so keeping 
the composition of the bath nearly constant. ‘That is, of course, neces- 
sary if any particular article is to be made continuously, for there is a 
quantitative relationship between the amount of current used and the 
amount of rubber or rubber mix deposited and this depends, among other 
things, on the concentration of the latex mix. 

Rubber particles will move to the anode during the electrophoresis no 
matter what the metal may be. But it makes a good deal of difference 
what metal is used if firm, non-porous rubber deposits are desired. Dur- 
ing the passage of the current, oxygen is liberated at the anode and hydro- 
gen at the cathode, due to secondary reactions of the discharged ions of 
the electrolytes in solution. The oxygen liberated at the anode must be 
removed ifthe rubber deposit is not to be full of holes. This is best ac- 
complished by choosing a metal which is easily attacked by the oxygen, 
forming oxides which are more or less soluble in the solution. Zinc, cad- 
mium, and magnesium do this, and of these zinc is the best. By rigid 
control of the current density and other devices, rubber may be deposited 
in solid sheets on other metals, but the safest procedure is usually to give 
the other metal a preliminary zinc coating. 

If deposition of the rubber is made on porous material surrounding 
the anode and connected with it by a conducting solution, the gaseous 
products are not liberated with the rubber but on the anode, and they 
may escape without coming in contact with the rubber. 

‘The process is easily adapted to the making of all rubber goods, such 
as inner tubes, rubber toys, gloves, and to the protection of metal against 
corrosion or abrasion, and it is along these lines that development has 
progressed to the greatest extent. 


A simple experiment illustrating this phenomenon may be performed 


in the following manner: A one-liter beaker is fitted around the inside of 
its circumference with a piece of pure sheet tin or lead for the cathode. 
Suspended in the center of the beaker is a piece of thoroughly cleaned pure 
zine tubing for the anode, two or three centimeters in diameter and long 
enough to project five to eight centimeters above the top of the beaker. 
The beaker is then nearly filled with latex and a current of about one am- 
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pere per square decimeter is passed until the layer of rubber on the anode 
is as thick as desired. If more than one such rubber tube is to be deposited 
from the same latex, it is necessary to use a cheese cloth screen, cylindrical 
in shape and standing perhaps one centimeter away from the cathode 
all around, and, like the latter, projecting above the level of the latex. 
This is to keep the hydrogen evolved at the cathode away from the rubber 
deposit. Such a screen should have a frame made of insulating material. 
If nothing else is available, well-insulated, heavy-gage wire will do. 

The rubber deposit will be milk-colored and will contain about fifty per 
cent of water. It will be surprisingly tough, but not strong enough to 
remove from the metal tube without distortion or breaking. If the de- 
posit is fairly heavy (perhaps two millimeters thick when wet) it may 
be dried on the metal tube, then dusted with talc, and stripped off by 
being pulled back over itself. It will become nearly transparent when 
dry, and the surface will be sticky until it is dusted. Such a dry tube may 
be vulcanized by immersing it for one-half to one minute in a two per 
cent solution of sulfur monochloride in carbon tetrachloride. 

Latex as it comes on the market carries from one to two per cent of 
ammonia. This must be removed, best by blowing air over the stirred 
surface of the latex, until there is a just discernible odor of ammonia left. 

The only importers of latex at present are The General Rubber Com- 
pany, a subsidiary of the United States Rubber Company of New York, 
and Vultex Corporation of America in Cambridge, Massachusetts. 


Triethanolamine. A product has just been made available to industry that is 
roughly intermediate in its chemical composition and general properties between ordi- 
nary alcohol and ammonia. ‘This is triethanolamine. Like alcohol, it dissolves many 
substances not soluble in water. Like ammonia, it combines with fatty acids to form 
soaps. Its chief uses depend on its hygroscopicity and penetrating properties, and the 
solubility and the detergent and emulsifying properties of its soaps. As a penetrant 
it has been found to permit better application of stains, pigments, and inks upon cellu- 
lose materials, such as paper and fabrics. It is useful as a peptizing agent, to prepare 
dispersions of shellac, casein, and rubber. As a plasticizing agent, it has been success- 
fully used with paper, glues, and rubber. As a free base, it neutralizes excess acidity 
in oily materials. 

The stearate soap of triethanolamine, because of the very low alkalinity of its water 
solutions, is expected to prove valuable in cosmetics when it is sufficiently purified. 
Through its use it is possible to prepare creams and emulsions of fine texture and readily 
washed by water. The oleate soap of triethanolamine is completely soluble in dry- 
cleaning solvents. This property makes it useful in dry-cleaning soaps and textile- 
scouring soaps. It is useful in preparing emulsions for stuffing leather and coating 
fabrics. Such emulsions are characterized by stability and low alkalinity. In general, 
emulsions of oils, solvents and waxes may be easily prepared, using a low concentration 
of a triethanolamine soap.—ZJnd. Bull., Arthur D. Little, Inc., No. 33 (Sept., 1929). 
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IDEALS OF CHEMICAL INVESTIGATION 


By THEODORE WILLIAM RICHARDS 


Editor's Note: The scientist, and particularly the chemist, is so often pic- 
tured as an inarticulate individual, whose nose is eternally thrust into some 
unintelligible technical treatise or over the rim of a beaker, and whose eyes 
never rest upon any farther horizon than his laboratory walls, that we think 
something should be done to dispel such an impression. Otherwise the num- 
ber of misguided scientists who try to live up to that picture 1s apt to increase. 
Too many students seem to be acquiring the idea that the limitations of narrow 
vision and of inadequate vocabulary inexpertly handled are guarantees of 
scientific virtue and that the possession of the converse capacities argues scien- 
tific incompetence. 

If we are to introduce exhibits in evidence to the contrary it behooves us, 
therefore, to select examples who shall be as free from all taint of suspicion 
as Caesar’s wife. Perhaps no man better fulfils our requirements than the 
late Dr. Theodore W. Richards. A member of a family of artists, and himself 
a scholar in the broadest humanistic sense of the word, he was at the same time 
one of the most careful and accurate workers and one of the clearest thinkers 
who have contributed to the advancement of chemistry. Tis determination of 
atomic weights won for him an honor which has as yet come to no other Ameri- 
can—the Nobel prize in chemistry. 

How does chemistry look to such a man? What are the aspirations and 
ideals which led him to devote his life to the science? Some hint of the 
answers to these questions is to be found in the text thal follows. We reprint 
here the opening and concluding portions of an address which Dr. Richards 
delivered before the Harvard Chapter of Phi Beta Kappa in Sanders Theater, 
Cambridge, Massachusetts, June 19, 1916. The intermediate portion of 
the address, which deals with the determination of atomic weights, may be 
found in the references listed below.’ 

In the present address I shall try to put before you some of the ideals 
of chemical investigation. Our present efforts and our hopes for the 
future are founded upon past acquisitions; therefore I shall call your 
attention first to the gradual development of chemistry. 

Less than three centuries ago an outspoken student of nature sometimes 
faced the grim alternatives of excommunication, imprisonment, or death. 
Today he no longer needs to conceal his thoughts in cryptic speech or mys- 
tic symbolism. Although the shadow of incomprehensibility may still 
darken the language of science, mystery is no longer necessary to protect 
the scientific investigator from persecution. The generally recognized 
value of the truth within his domain gives him the right to exist. 

1 Science, 44, 37-45 (July 14, 1916); Harvard Graduates’ Magazine, 25, 1-10 (Sept., 
1916); Smithsonian Report for 1916, pp. 213-23. 
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The courage needful for the task of addressing this august assembly 
on a topic concerning chemistry is, therefore, of a different order from 
the courage required for such a task in the days of Galileo. ‘The problem 
today is not how to obscure the thought, but, rather, how to elucidate its 
inevitable complications. 

Modern chemistry has had a manifold origin and tends toward a many- 
sided destiny. Into the fabric of this science men have woven the thought 
of ancient Greek philosophers, the magic of Arabian alchemists, the prac- 
tical discoveries of artisans and ingenious chemical experimenters, the 
doctrine of physicists, the stern and uncompromising logic of mathemati- 
cians, and the vision of metaphysical dreamers seeking to grasp truths 
far beyond the reach of mortal sense. ‘The complex fabric enfolds the 
earth—indeed, the universe—with its far-reaching threads. 

The history of the complicated evolution of chemistry is profoundly 
significant to the student of human thought. Long ago, at the very dawn 
of civilization, Hindu and Greek philosophers were deeply interested in 
the problems presented by the nature of the universe. They speculated 
intelligently, although often with childlike naiveté, concerning energy 
and the structure of matter, but they forebore to test their speculations 
by experiment. ‘They builded better than they knew; their ancient 
atomic hypothesis, ardently supported but inadequately applied two 
thousand years ago, now finds itself installed in the innermost recesses 
of chemical theory. Independently, ancient artisans and medieval al- 
chemists, dealing with the mysterious actual behavior of things, acquired 
valuable acquaintance with simple chemical processes. After much chemi- 
cal knowledge of facts had been gained alchemy sought the aid of philoso- 
phy. ‘Thus little by little order was brought into the chaos of scattered 
experience. But strictly chemical knowledge alone was inadequate to 
solve the cosmic riddle; it had to be supplemented by knowledge of heat 
and electricity—agencies which produce profound alterations in the chemi- 
cal nature of substances. ‘Thus the study of physics was combined with 
that of chemistry. Again, since mathematical generalization is essential 
to the study of physics, this discipline also was of necessity added to the 
others. All these powerful tools taken together having failed to penetrate 
to the ultimate essence of things, imagination is invoked, and physico- 
chemical dreams today conceive a mechanism of infinitesimal entities 
far beyond our most searching powers of direct observation. 

Chemistry has not grown spontaneously to its present estate; it is a 
product of human mentality. ‘The science which we know today is but 
an echo of the eternal and incomprehensible ‘“‘music of the spheres’’ as 
heard and recorded by the minds of individual men. Impersonal and ob- 
jective although matter and energy may be, their appreciation by man 
involves much that is subjective. ‘The history of science, like all the rest 
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of human history, is, as Emerson said, “‘the biography of a few stout and 
earnest persons.” 

Robert Boyle, self-styled “the skeptical chymist,” a gentle spirit skep- 
tical only of the false and vain, pure-minded aristocrat in an age of cor- 
ruption; Mikhail Lomonosoff, poet, philosopher, philologist, and scientific 
seer, far outstripping contemporary understanding; Antoine Lavoisier, 
whose clear mind first taught man to comprehend, after thousands of years, 
the mighty stolen gift of Prometheus; John Dalton, Quaker peasant, who 
found convincing chemical evidence for the ancient atomic hypothesis; 
Michael Faraday, a blacksmith’s son, whose peerless insight and ex- 
traordinary genius in experiment yielded theoretical and practical fruits 
beyond the world’s most daring dreams—these men and a few score others 
are the basis of the history of chemistry. The science has not come into 
being, Minerva-like, full-grown from the brain of Jove; she has been 
born of human travail, nursed and nourished from feeble infancy by hu- 
man caretakers, and she sees the universe today through human eyes. 

The diversified origin of chemistry has shaped the varied contemporary 
application of the science and its many-sided destiny in the years to come. 
Chemistry has wide theoretical bearings, but at the same time is concerned 
with the crudest and most obvious affairs of manufacture and every-day 
life. Chemical knowledge must form an essential part of any intelligent 
philosophy of the nature of the universe, and alone can satisfy one mani- 
festation of that intense intellectual curiosity which today, no less than of 
old, yearns to understand more of the fundamental nature of things. On 
the other hand, rational applied science today must follow in the footsteps 
of the swiftly advancing strides of theory. ‘The laws of chemistry cannot 
be adequately applied until they have been discovered. Chemical in- 
sight, concerned with the intimate changes of the substances which are 
all about us as well as within our bodies, furnishes us with the only means 
for employing material things to the best advantage. Chemical processes 
appertain in large degree to medicine, hygiene, agriculture, and manu- 
facture; these processes depend upon laws of which the perfect under- 
standing is essential to the full development of most of the activities of 
civilized life. 

However oblivious we may be of the inexorable laws of chemistry we 
are ever under their sway. Our consciousness is housed in a mortal shell, 
consisting primarily of compounds of less than a score of chemical elements. 
The physiological behavior of our bodies is inevitably associated with the 
chemical changes or reactions among highly intricate chemical unions 
of these few elements. ‘The driving tendency or immediate cause of the 
reactions which support life is to be found in the chemical affinities and re- 
spective concentrations of the several substances. Our bodies are chemi- 
cal machines, from which we cannot escape except by quitting our earthly 
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life. ‘The nature of the chemical elements and their compounds therefore 
presents one of the most interesting and important of all problems offered 
to mankind. That the study of chemical problems of life is consistent 
with the study of man in a biological, a psychological, or a spiritual sense 
is obvious. ‘Today the epigram ‘““Ihe proper study of mankind is man’’ 
must be greatly broadened in order to correspond with modern knowledge. 


Chemistry has, indeed, a many-sided destiny. A mere catalog of 
the countless applications of the science, which underlies many other 
sciences and arts, would demand time far exceeding the limits of this brief 
discourse. Some of the more obvious uses of chemistry have become 
daily topics in the public press. America is gradually awakening to the 
consciousness that, because every material object is composed of chemi- 
cal elements and possesses its properties by virtue of the nature of these 
elements, chemistry enters more or less into everything. We perceive 
that chemical manufactures must be fostered, and also that chemical 
knowledge must be applied in many other industries not primarily of a 
chemical nature. Although chemistry plays so prominent and ghastly 
a role in war, her greatest and most significant contributions are toward 
the arts of peace. Even explosives may be highly beneficent; they may 
open tunnels and destroy reefs, furthering friendly communication be- 
tween men; dig ditches for irrigation; help the farmer in his planting; 
and in many other ways advance the constructive activities of mankind. 
Again, poisonous gases, confined and harnessed within safe limits, may 
render valuable aid to humanity in preparing precious substances other- 
wise unattainable. 

Such obvious and well-recognized offices of chemistry need no further 
presentation to this intelligent company. Neither is it necessary for me 
to call your attention to the services which science may render to agricul- 
ture through the chemical study and enrichment of the soil in preparing 
it for the development of those subtle chemical mechanisms called plants, 
upon which we depend for our very existence. 

There is a further beneficent possibility worthy of more than passing 
mention—namely, that which arises from the relation of modern chem- 
istry to hygiene and medicine. Already your attention has been called 
to the indisputable fact that the human body is, physiologically considered, 
a chemical machine. For this reason, future knowledge of chemical struc- 
ture and of organic reaction may perhaps revolutionize medicine as com- 
pletely as it was revolutionized by the devoted labors of Pasteur—not by 
doing away with his priceless acquisitions of knowledge, but rather by 
amplifying them. Chemistry may show how germs of disease do their 
deadly work through the production of subtle organic poisons, and how 
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these poisons may be combated by antitoxins; for both poisons and anti- 
toxins are complex chemical substances of a nature not beyond the pos- 
sible reach of chemical methods already known. In that far-off but not 
inconceivable day when the human body may be understood from a chemi- 
cal standpoint we shall no longer be unable to solve the inscrutable prob- 
lems which today puzzle even the most learned hygienist and physician. 
Is not a part, at least, of the tragedy of disease a relic of barbarism? <A 
race which could have put as much energy and ingenuity into the study 
of physiological chemistry as mankind has put into aggressive warfare 
might have long ago banished many diseases by discovering the chemical 
abnormalities which cause them. 

May not the study of subtler questions, such as the nature of heredity, 
also lead us finally into the field of chemistry in our search for the ultimate 
answer? Even psychology may some time need chemical assistance, since 
the process of thinking and the transmission of nervous impulse are both 
inextricably associated with chemical changes in nervous tissue; and even 
memory may be due to some subtle chemical effect. In the realm of 
thought there can be no question of the blessed service already performed 
by science in dispelling grim superstitions which haunted older genera- 
tions with deadly fear. 

In brief, more power is given mankind through the discoveries of chem- 
istry. ‘This power has many beneficent possibilities, but it may be used 
for ill as well as good. Science has recently been blamed by superficial 
critics, but she is not at fault if her great potentialities are distorted to 
serve malignant ends. Is not this calamity due rather to the fact that 
the spiritual enlightenment of humanity has not kept pace with the prog- 
ress of science? ‘The study of nature can lead an upright and humane 
civilization ever higher and higher to greater health and comfort and a 
sounder philosophy, but that same study can teach the ruthless and sel- 
fish how to destroy more efficiently than to create. The false attitude 
toward war, fostered by tradition and by the glamor of ancient strife, 
is doubtless one of the influences which have held back mankind from a 
wider application of the Golden Rule. 

There is, in truth, no conflict between the ideals of science and other 
high ideals of human life. With deep insight, a poetic thinker on life’s 
problems, in the opening lines of a sonnet, has said: 


Fear not to go where fearless Science leads, 
Who holds the keys of God. What reigning light 
Thine eyes discern in that surrounding night 
Whence we have come, .. . 

Thy soul will never find that Wrong is Right. 


Our limited minds are confined in a limited world, with immeasurable 
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- space on all sides of us. Our brief days are as nothing compared with 
- the inconceivable eons of the past and the prospect of illimitable ages to 
t come. Both infinity and eternity are beyond our mental grasp. We a 
- know that we cannot hope to understand all the wonders of the universe; 
- but, nevertheless, we may be full of hope for the future. Step by step } 
we gain in knowledge, and with each step we acquire better opportunity 

\ for improving the lot of mankind and for illuminating the dark places in 

r our philosophy of nature. Although we shall none of us live to see the full A 
development of the help which science may render to the world, we rejoice TH 
| in the belief that chemistry has boundless service still in reserve for the 
good of the human race. 





WHAT PUTS THE JELL IN JELLY 


The equilibrium of many households would be maintained during the 
preserving season if the wife better understood pectin (fruit acid), and 
the fact that in making jelly jell, pectin has “‘it.’’ Pectin gives to fruit 
juice the property of gelatinizing when boiled. 

The more experienced housewife has learned that certain fruits, by them- 
selves, will not jell, so she always adds some other fruit when she makes 
jelly because she has found from experience that the combination will jell. 

The modern girl can substitute the pectin test for experience, and know 
in advance just what fruit juices and combinations of fruit juices will jell 
and those that will not, also just how much sugar should be added. 


Here Is the Test 


Pour equal amounts of fruit juice and alcohol in a test tube and blend 
by tipping the tube back and forth. 

1. If the jelly collects in one mass, it shows a high pectin content and, 
roughly speaking, one cup of sugar should be added to each cup of fruit 
juice. 

2. If several jellylike masses are formed, it indicates a lower pectin 
content but still satisfactory. In this case add three-fourths of a cup of 
sugar to each cup of fruit juice. 

3. If the fruit juice does not “thicken,” then it will not jell without 
the addition of pectin. 

In making the pectin test, use denatured alcohol which can be obtained 
from the community drug store (without a prescription) but remember 
that it is poisonous and be sure to throw away the contents of the tube 
immediately after the test. 

Pectin can be obtained under the trade name of “‘Certo”’ and by adding 
it where indicated by the pectin test, every batch of jelly is a success. 
—The Laboratory 
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CHEMISTRY FOR THE AMATEUR PHOTOGRAPHER 
II. EXPOSURE* 


In order to get af{satisfactory photograph of any scene it is necessary 
that the exposure be,correct. The time of exposure required will, of course, 
. depend upon the brightness of the 

J image formed by the lens on the 
film, and this in turn will depend 
upon the aperture of the lens used 


—-/f00T ————— 

/ FOOT CANDLE and on the brightness of the scene 
photographed. 

The brightness of a lamp is meas- 

ured in terms of its candle-power; 

J yp ppp | that is, a lamp is stated to be equiva- 


J FOOT CANDLES lent to 1, 5, 10, or 100 candles, 
the original unit being an actual 
candle, though nowadays the prac- 
iY a ee tical standards used are electric 
raed 25 FOOT CANILES lamps which have been carefully 
biicaie measured and which are kept for 

use only as standards. 

When the light of one candle falls upon an object at a distance of one 
foot, the brightness falling on the object is said to be one foot-candle. 
When we have 3 candles at a foot distance, the brightness would, of course, 
be 3 foot-candles, and if we use a 25 candle power lamp, the brightness will 
be 25 foot-candles (Figure 1). If 
we change the distance, the bright- i 
ness will vary inversely as the % Foor CIE 
square of the distance, because the I 
cone of light which covers one square 
at a foot will embrace 4 squares of 
the same size at 2 feet, 9 squares at 
3 feet, and so on; and since the 
same light that falls on one square ae 
at one foot is spread over 4 squares, Fiours 2 
at 2 feet distance, it is naturally '/, 
of the strength, so that a 25 candle power lamp at one foot distance gives 
a brightness of 25 foot-candles, and at 5 feet distance it gives only one 
foot-candle brightness (Figure 2). 

The brightness of natural objects can be measured by means of a pho- 

* This series of articles is based upon selected chapters from ‘‘Elementary Photo- 
graphic Chemistry” and “The Fundamentals of Photography,” published by the 
Eastman Kodak Company, Rochester, New York. Cuts also are by courtesy of the 
Eastman Kodak Co. 
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tometer, in which the brightness is matched with a lamp of known bright- 


ness. 


A convenient form of the instrument is shown in Figure 3. 


In this, 


the scene is viewed through a hole in a piece of white paper, and the white 
paper, which must be backed on metal so that it is opaque, is illuminated 
by a small movable lamp of which the distance from the paper can be 
In order to use the instrument, it is held up to the eye so that 


varied. 
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the brightness to be measured can be seen through the hole in the paper, 
and then the lamp is moved until the brightness on the paper is the same 
as that seen through the hole. Now, the brightness which the lamp 
throws on the paper can be calculated from the distance of the lamp, and 
consequently we can read on the instrument the brightness of the object 
to be measured. In Figures 4 and 5 are shown two landscapes which were 
photographed and at the same time were measured with the photometer, 
and it will be seen that the sky in these has a brightness of about 1600 
foot-candles, while the deepest shadows in the foreground have a bright- 
ness of about 60 foot-candles. 


1800 F.-C. 
A 








FicurRE 5 


It is often believed by photographers that the range of light intensities 
occurring in natural objects is very great, and that in an ordinary land- 
scape, for instance, the sky will be enormously brighter than the shadows, 
but this idea is quite incorrect. Ina bright landscape with heavy shadows, 
the sky is only about 30 times as bright as the deepest shadows, while in 
the case of open landscapes in which there are no close objects in the fore- 
ground, the range of intensities will be much less than this, the sky often 
being only 5 or 6 times as bright as the shadows. ‘The range of light in- 
tensities, therefore, with which it is necessary to deal in ordinary photog- 
raphy will vary from, perhaps, 1 to 4 at the least up to 1 to 50 as a maxi- 
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mum, and the brightest part of a landscape—the sky—will have a bright- 
ness of from 1000 to 3000 foot-candles. ‘This is the photometric brightness 
of the sky itself; but when we take a photograph, we are concerned not 
with the brightness outside but with that inside the camera; that is, with 
the brightness of the image which falls upon the film. ‘This brightness 
depends upon the aperture of the lens, and we can calculate it from the 
fact that at an aperture of f.8 the photometric brightness of the image is 
about '/100 of the brightness of the object outside, so that the light from 
the sky falling upon the film will have a brightness of, at most, 30 foot- 
candles, and the shadows will be represented by a brightness of about 
one foot-candle in a 
photograph of a land- 
scape having a bright- Z 
ness range of 30 to 1. said bai 
Now, let us con- 
sider how much time 1. 
of exposure will be » 
required for the film % 
to reproduce the shad- Q 1.0 , i 
ows, of which we see (7 
that the image formed 
on the film has a 5 
brightness of one foot- 
candle. In order to & ze oo 
do this, we must know 4 8 16 32 64 128 256 
how much exposure Exposure 
is required by a film Ficurs 6 
to make it develop- 
able. We can find this by exposing the film to a candle at a fixed distance 
and giving it a series of different times of exposures. It is convenient to 
have each of these exposures double the next one, so that one part is ex- 
posed for one second, the next for 2 seconds, the next for 4, and so on. 
If, now, we develop and fix the film, and then after it is dry find out how 
much silver per square inch we have produced in each exposed part we 
shall find that each time the exposure was doubled we added almost the 
same amount of silver (Figure 6). 
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It is rather hard to measure the amount of silver by actual analysis, . 


but it can easily be done optically by measuring the blackness of the 
deposit, and this measurement of the blackness, which is proportional to 
the amount of silver per square inch, is called the ‘‘density.”. A density 
of unity is taken as the standard and represents the blackness of a deposit 
which lets through only '/1 of the light; it corresponds to a very small 
amount of silver—only about '/1o of a grain weight per square inch. 
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‘The relation between the density and the time of exposure of a film can 
easily be represented as a curve, and for most of this curve the density is 
increased proportionally as the exposure is doubled (see Figure 6). This 
condition is that which produces a correct rendering of the original in the 
print, and for that reason the part of the curve for which it is true is 
known as the region of correct exposure. But at the beginning and the 
end, the curve is not straight; at the beginning, the slope of the curve 
increases; this is known as the region of under-exposure, and at the top of 
the curve the increase of density falls off and finally it fails to increase at 
all when the exposure is increased; this is the region of over-exposure. 
We may note that in the example taken the under-exposure region persists 
while the exposure increases from unity to three and one-half units; then 
we have correct exposure until the exposure becomes about one hundred 
and twenty-eight units, and then the over-exposure region appears, differ- 
ences in exposure failing to show an increase in density after about five 
hundred units of exposure. For a rapid film, the point marked unity on 
this curve represents an exposure of about '/59 of a candle-foot-second; 
that is, this film requires an exposure of !/59 of a second to a candle at 
one foot distance in order to give the first visible trace of deposit. 

When photographing a landscape, we want to obtain in our negative 
just a trace of deposit for the shadows, and we have already seen that the 
image of the shadows on the film will have a brightness of one foot-candle, 
so that the correct exposure time to give for such a landscape will be 
1/59 of a second with the lens working at an aperture of f.8. The ex- 
posure given for such a landscape will therefore vary from '/5) candle- 
foot-second in the shadows to *°/59 or */; of a candle-foot-second for 
the sky. 

This reasoning applies to an ordinary film, but photographic materials 
are of various speeds, and we can clearly define the speed according to 
the exposure required to give an impression upon it. ‘The shorter the 
exposure required, the ‘‘faster’ the film; and from the exposure which 
we find to be required, we may calculate a number which will represent 
the ‘‘speed”’ of the film. 

A film might be said to have a speed of unity which requires the exposure 
of '/50 of a second to give a deposit equal to that given by the light of 
an intensity of 1 foot-candle, such as is produced in the camera with a lens 
working at an aperture of f.8 by the light, reflected from the darkest 
shadows of a landscape. But it would be inconvenient to choose unity 
as the speed of our film, because the speeds of all slower materials would 
have to be expressed in fractions, and in practice such a film is said to have 
a speed of 250 in the units generally used by photographic workers. 

We see, therefore, that for a film of speed 250 at f.8 we shall require an 
exposure of '/;9 of a second if the light reflected from the darkest portion 
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is about 100 foot-candles. If the light reflected from the darkest shadow 
of the object is one foot-candle, we shall require an exposure of one second 
on a film of speed 500, or 500 seconds with a film of speed one. Or, gen- 
erally, if L is the light intensity from the darkest part of the subject, P 
is the speed of the film or plate, and F is the exposure at f.8, then 


500 
ee 





F. being exposure in seconds, L in foot-candles, and P in the usual speed 
units. 

It will be seen that this method of calculating exposures assumes that 
the exposure is made for the shadows, and in practical photography this 
is almost always true; one exposes to get shadow detail and trusts to the 
latitude of the emulsion being sufficient to render the whole scale of grada- 
tion of the subject. 

If, instead of a landscape with foreground, we photograph a quite open 
landscape with sea or open country in the distance, then the darkest part 
of the picture will reflect perhaps '/; of the sky light or about 500 foot- 
candles. Using a film of speed 250, we should have to give an exposure 
of only '/259 second at f.8 or about 1/¢ of a second at f.16. 

Using this line of reasoning, let us consider what the shortest exposures 
practicable for figures in rapid motion are likely to be. The range of 
contrast whén taking a photograph of an athlete jumping, for instance, 
will be much smaller than in our typical landscape, and probably 1 to 10 
would be a fair approximation; if the scene is in sunlight, the shadow 
detail may be represented by 250 foot-candles. Using the rapid lenses 
available for such work, we may reckon on having 3 times as much light 
as a lens at f.8 will give, and we can use a plate of speed 500; the exposure 
required will therefore be 500/(250 X 3 X 500) or '/759 of a second. We 
see, therefore, that unless the light conditions are of the very best, the 
use of such high shutter speeds will involve some degree of under-exposure, 
and this fact illustrates the advantage, well-known in practice, of taking 
very rapidly moving objects as silhouettes against the sky. 

When photographing in the streets of cities, a considerably greater 
exposure is permissible than in landscape work, because there are always 
deep shadows outside the main range of contrast, in which an increase of 


exposure will give detail at the expense of the highlights, and an increase © 


of exposure therefore means a shifting of the center of the scale of grada- 
tion from the highlights to the shadows. In practice topographical views 
are usually made at the shorter exposures, while the pictorial photographer 
prefers the longer exposures which concentrate interest on the lower- 


toned portions of the picture. 
When using color filters, their factors must be allowed for in considering 
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exposure; thus, taking the speed of film as 250, the use of the color filter 
requires an increase of five times in the exposure, so that for our typical 
landscape when using a color filter at f.8 we shall need an exposure of '/10 of 
a second. 

Positive Printing 


When printing positives either on paper or on plates for lantern slides, 
working conditions are somewhat different, no camera being used and the 
object reproduced being a negative instead of the original subject. ‘The 
range of contrast in negatives is frequently much greater than in natural 
objects, but the exposure is governed by the same conditions as those 
which apply in the negative making. Such an exposure must be given 
that the greatest opacity which it is desired to print through at all just 
produces a visible deposit. Usually the highest light of all should be 
printed free from any deposit, and the next tone to this should be taken 
as the one to be printed through. 

Turning to the curve shown in Figure 6 and considering a bromide paper, 
this will have a speed of about 5 on the speed scale, so that it is 50 times 
slower than the film which we considered first and the point marked 1 
on the exposure axis corresponds to an exposure of a candle-foot-second. 
Now the highlight which we shall want to print through in an average 
negative will let through only about 1/20 of the light, so that we shall 
have to give such a bromide paper an exposure of 20 candle-foot-seconds 
behind such a negative, and for a paper or plate of any speed we may 
write: 

5 XO 

P 
where P is the speed of the paper and O is the opacity of the highlight 
in the negative which it is desired to print through. If the highlight in a 
negative lets through '/2) of the light, then the opacity of that negative is 
said to be 20. If it lets through '/100, it is 100, and so on. 


B= 


Investigating the Applications of Tin. The formation of a Tin Applications Com- 
mittee, to organize research into the improved commercial application of tin and the 
discovery of new uses for the metal, is announced. A considerable sum, it is stated, 
has been guaranteed by firms representing the tin mining and smelting industries to 
cover the outlay on a program of research for two years ahead. ‘The research work has 
been placed under the supervision of the British Non-Ferrous Metals Research Associa- 
tion. The chief objects of the Tin Applications Committee are to collect and dissemi- 
nate a greater knowledge of the properties of metallic tin, to investigate the scope of its 
industrial applications, to seek possible new uses, to keep manufacturers and consumers 
informed as to the results of research, and to encourage and support study and research. 
—Chem. Age, 21, 13 (Aug. 3, 1929). 
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STANDING CONTEST FOR UNDERGRADUATE STUDENTS 


Continuing the custom adopted during the past scholastic year, the 
Chemistry Student offers each month an award of ten dollars to the 
undergraduate student who contributes the best article during that 
period. All other contributions deemed worthy of publication will be 
awarded prizes of five dollars each. Each monthly contest period will 
begin on the sixteenth of the calendar month and close the fifteenth of 
the following calendar month. 

Papers on any of the following subjects may be entered in the contest: 


1. A miniature chemical plant 

2. A chemical play or entertainment 

3. A chemical hobby or project 

4. An unusual and successful chemistry club activity 

5. How we make the programs of our chemistry club interesting. 


Occasionally special awards may be made for exceptionally good papers 
which do not fall strictly within the scope of any of the subjects listed 
above. 


Directions for Contest 


1. ‘Type or write legibly on one side of the paper only. 

2. If your paper lends itself to illustration, illustrate it with drawings 
or photographs or both. (As concerns illustrations observe the ‘‘Notice 
to Authors of Papers’ which appears at the foot of the table of contents 
in the front of THis JOURNAL.) 

3. Mark each sheet of your manuscript and each illustration with 
your name. 

4. Ona separate sheet of paper give your name, your class, the name 
and address of the institution at which you are a student, the name of the 
chemistry club or fraternity at your institution, and the name of the 
faculty adviser or most active faculty member of your chemistry club. 

5. Address contributions to: The Associate Editor, JouRNAL OF 
CHEMICAL EpucatTion, The Johns Hopkins University, Homewood, 
Baltimore, Md. 

Contributions will be judged on the basis of: 


1. Interest 

Originality 

Literary excellence 

Excellence of illustrations (if any) 
Neatness and legibility. 


ab wh 


Two of the contributions which won awards in the contest closing October 15th 
are published in this issue. A third, submitted by Anne Bateman, will appear in a 
later issue. 
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THE FRATERNITY INITIATION—A ONE-ACT BURLESQUE* 


Wi..iaM L. LAMAR,! UNIVERSITY OF MARYLAND, COLLEGE PARK 


CHARACTERS 


Grand Master of Ceremonies 

Thor, first altotus 

Phlogistine, second altotus 

Hippolvlus, third altotus 

Boreas, fourth altotus 

Tetra ethyl para diphenyl methane, first neophyte 

Isopropyl methyl ethyl carbinol, second neophyte 

3 methyl 5 ethyl 6 methyl heptanol 2, third neophyte 

ScENE: Initiation room of the Eta Omicron Eta Fraternity. Stage set 

with all necessary equipment. Large table for the Grand Master of 
Ceremonies. This table should be equipped to give an impressive 
appearance. Four chairs backstage for altotuses. Stage is lighted 
by mercury vapor lamps or other weird lighting effects. Neophytes 
are dressed in cheap robes; altotuses are dressed in black robes which 
completely cover their heads; opening in front of hood for eyes, nose, 
and mouth. G. M. C. in rich robe trimmed with gold. 


DiIscovERED: G.M.C. at table. 3rd and 4th altotuses upstage, one on 
each side of G. M. C. with their arms folded. 
(Loud knocking at door.) 

G. M.C.: “Who knocks?” 

Thor: (Offstage.) ‘““Thor, God of Thunder, awaits with some lowly, bash- 
ful, sensitive, timid, insignificant, inferior neophytes who beg for 
admittance.” 

G.M.C.: “Wet them be admitted.” (Thor and Phlogistine enter, 
leading candidates. Candidates are aligned before G. M. C.) 
“Phlogistine, where did you get this lowly crew?” 

Phlogistine: ‘‘In the Chemistry Building.” 

G. M.C.: (Raps on table.) ‘“Then drown them at once. Wait! I will give 
them one chance. Neophytes, who are you?” 

Ist Neophyte: ‘Tetra ethyl para diphenyl methane.” (Spoken 

2nd Neophyte: ‘‘Isopropyl methyl ethyl carbinol.” together.) 

3rd Neophyte: ‘‘3 methyl 5 ethyl 6 methyl heptanol 2.” 


* The material used in this play is not represented as original. It has been taken 
from various sources. Definitions used in the latter part appeared in the JOURNAL OF 
CHEMICAL EpucaTIoN. The ‘Chemistry of a Kiss’’ and ‘“’The Chemistry of Woman’ 
have been used for a long time and there is some doubt as to the sources from which 
they originally came. 

1 Winner of ten-dollar award in contest closing October 15th. 
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G. M.C.: ‘So indeed. Neophytes, you are approaching a critical point 
in the histories of your lives. ‘Tonight you are in our hands. This 
may be your last night. Are there any last words which you would 
like to say or any remembrances which you would like to leave in case 
misfortune overtakes you on your journey? If not—’’ (Several 
charges of flash powder are set off. 2nd and 3rd neophytes are re- 
moved during this disturbance. Exit Hippolylus. Boreas goes over 
and stirs pot of mercury.) 

G.M.C.: “Neophyte, to be a member of Eta Omicron Eta, HOH, you 
must be courageous. ‘Thus, as the Indians tested their courage by 
holding coals under their arms, so will we test your courage by pouring 
molten lead into your hand.” (Pot of Hg is suspended over flame 
but is protected from heat by a thick sheet of asbestos.) ““Candidate, 
protect thine eyes.”’ (Blindfold is applied.) ‘‘Hold forth thy hand.” 
(Candidate does so; cold Hg is poured into his hand. Exit left im- 
mediately, Thor and Boreas dragging him off stage. Thor returns. 
Hippolylus, 3rd altotus, enters right immediately with 2nd neophyte.) 

G.M.C.: “And, Neophyte, what is your name?” 

2nd Neophyte: ‘Isopropyl methyl ethyl carbinol.”’ 

G.M.C.: “ "Tis well. ‘To bea member of this fraternity, lowly Neophyte, 
you must have faith in every member. In your wrist there is an 
artery, This will be severed and you must trust that a member of 
HOH will stop the flow of blood before it is too late.” (There is an 
array of kniveson table. Phlogistive sharpens large knife. Hippolylus 
blindfolds the candidate. Phlogistine pretends to cut the Neophyte 
and a bulb of a dilute solution of ferric sulfocyanide concealed in the 
candidate’s sleeve squirts the red liquid on the floor. Exit left im- 
mediately, Hippolylus and Thor dragging him off. Hippolylus re- 
turns. Boreas, 4th altotus, enters R. with third neophyte.) 

G.M.C.: “And, Neophyte, what is your name?” 

3rd Neophyte: ‘3 methyl 5 ethyl 6 methyl heptanol 2.”’ 

G.M.C.: ‘’Tis well. To be a member of HOH you must have en- 
durance. Here is an apparatus (displays complicated-appearing 
apparatus) which will generate enough electricity to make a spark 
jump one foot. Under specified conditions it requires 46,000 volts 
to make an electrical spark jump one inch. Therefore, an elec- 
trical spark one foot in length would require 552,000 volts. This: 
current will be sent through your body and if your endurance is 
strong enough to withstand the strain you may become a member 
of this fraternity; otherwise you will become extinct.” (Lights are 
low, Geissler tube is operated and gives the’ appearance of an elec- 

trical discharge leaping from the apparatus to the Neophyte. Spark 

coil furnishes noise accompaniment. When the current is turned on 














2256 JOURNAL OF CHEMICAL EDUCATION DECEMBER, 1929 


there is a flash of electricity and several explosions. Hippolylus 
operates the apparatus. Neophyte takes hold of the electrodes; 
Boreas blindfolds the candidate. Turns on current. Candidate 
shrieks. Exit left immediately with Phlogistine and Hippolylus. 
Hippolylus returns. More lights are turned on. Thor brings in 
Neophyte from R.) 

G.M.C.: “Ah, look whom we have here, our friend Tetra ethyl para 
diphenyl methane. You seem to be still alive. Have you been en- 
joying yourself?” 

Thor: ‘Answer quickly. 

Ist Neophyte: ‘‘No.” 

Thor: ‘Answer again.” 

Ist Neophyte: ‘‘Yes.” 

G.M.C.: “Ah! That is good. Perhaps, Neophyte, in your wanderings 
you have acquired some knowledge. In order to be a member of 
HOH you must speak fluently. Give us a speech.”’ (Neophyte takes 
place downstage L., partially facing audience and partially facing 
GM; C) 

Neophyte: ‘‘Kisses—”’ 

Thor: (Ina deep voice) ‘‘Is that how you begin a speech?” 

1st Neophyte: ‘‘Great Exalted Grand Master of Eta Omicron Eta; Ladies 
and Gentlemen. My speech this evening will be ‘The Chemistry of 
a Kiss.’ Occurrence: Kisses were discovered by an old alchemist 
named Adam during his research on apples. He was ably assisted in 
this important work by Eve, to whom much of the credit of the dis- 
covery is due. Kisses have long been known to the chemist as 
potassium thio iodide, having the formula KiS:. The kiss may be 
produced synthetically, but the natural is more widely used. It may 
be found in the free state in parks, automobiles, parlors, porches, and 
similar places. Its occurrence in the combined state is rare, except in 
certain localities where it is found in combination with divorce pro- 
ceedings and the like. Chemical Properties: KiS. is very slightly 
reactive to metals in the iron group, but has a very strong affinity for 
the so-called noble metals, particularly gold and platinum, with which 
it reacts to form an insoluble complex with the liberation of a great 
deal of hot air. For example, if one part by weight of KiS: is added 
to one part by weight of gold or platinum in the form of a ring to 
which !/, carat of a diamond has previously been attached, a violent 
reaction takes place, which may result in breach of promise after 
the reaction has subsided if cooled too rapidly. Physical Properties: 
It is insoluble in water, but readily soluble in alcohol, cosmetics, and 
other organic solvents. If it is dissolved in a cosmetic solution, and 
then evaporated to dryness, an amorphous residue is left which, when 
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examined under the microscope, appears in the form of eliptical par- 
ticles. It is exceedingly sensitive to light—particularly moonlight. 
Uses: KiS:, because of its peculiar chemical, as well as physical, 
properties, finds varied uses in the arts—especially in the art of love- 
making. Little is known about the properties of this substance, but 
many heads are now at work on the problem.” 

Hippolylus: ‘Terrible! Awful!’ 

G.M.C.: (Raps on table) “Off with his head.’ (Exit left immediately 
with Hippolylus and Thor. Thor returns. Phlogistine enters R. 
with 2nd Neophyte.) 

G.M.C.: “Ah! Look whom we have here again, our old friend Isopropyl 
methyl ethyl carbinol. What have you been doing with yourself?” 

Phlogistine: ‘Answer quickly.” 

2nd Neophyte: ‘Studying chemistry. 

Phlogistine: ‘‘Answer correctly.” 

2nd Neophyte: ‘“Thinking about last night.” 

G. M.C.: ‘Neophyte, we are glad you can think. To be a member of 
this fraternity you must be well educated. You must be a learned 
man—a man of letters. ‘Take the stand and answer quickly and cor- 
rectly the following questions.’’ (Phlogistine takes Neophyte down 
stage, left.) ‘‘What is an element?” 

2nd Neophyte: ‘An element is anything that occupies space.” 

G.M.C.: ‘What is denatured alcohol?” 

2nd Neophyte: ‘‘Denatured alcohol is alcohol with a bad nature.” 

G. M.C.: ‘What is hard water?” 

2nd Neophyte: ‘‘Ice.”’ 

G. M.C.: “What is a suspension?” 

2nd Neophyte: ‘‘A suspension is a temporary delay.” 

G. M.C.: ‘Where does iron occur?” 

2nd Neophyte: ‘‘It occurs chiefly in iron pipes and in the blood.” 

G.M.C.: “What is reduction?” 

2nd Neophyte: ‘‘Reduction is the process of growing thinner.”’ 

G.M.C.: ‘What is transmutation?” 

2nd Neophyte: ‘“Transmutation is the carrying of a substance from one 
place to another.” 

G. M.C.: ‘What is a gas?” 

2nd Neophyte: ‘‘A gas is a dry liquid.”’ 

G.M.C.; ‘What is an atom?” 

2nd Neophyte: ‘An atomis aman. He was also the first man.” 

G.M.C.: ‘To what class of things does carbon belong?” 

2nd Neophyte: ‘It belongs to the black race.” 

G. M.C.: ‘What is valence?” 


” 
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2nd Neophyte: ‘‘Valence is the number of hydrogen molecules a substance 
can hold—it is the appetite of an element.” 

G. M.C.: ‘What is aqueous tension?” 

2nd Neophyte: ‘Aqueous tension is that law which allows flies to walk on 
water.” 

Phlogistine, Thor, Boreas: ‘Terrible!’ 

G. M.C.: (Raps on table.) ‘Off with his head.”” (Phlogistine, Thor drag 
Neophyte off L. All altotuses return quietly to the stage.) ‘“‘So far 
the Neophytes have failed in every test which we have set before 
them. We must take these men into our brotherhood to keep the 
other fraternities from getting them. What shall we do?” 

Boreas: ‘‘Give them one last chance. See if they know anything about 
women, for if they know something about such a complex and change- 
able thing we can truly accept them as brothers.”’ 

G.M.C.: “Your suggestion is terrible, but we shall try it. Altotuses, 
bring the Neophytes before me.”” (Neophytes are lined up in front 
of the G. M.C. All of the altotuses should be on the stage. G.M.C. 
raps on table.) ‘‘Neophytes, you have so far failed miserably in every 
requirement and now you come to the greatest test of all. If you now 
can show ability and pass this one test we may overlook your other 
faults. This test deals with a subject which has never been mas- 
tered. Think well, then, Neophytes, and pick out one of your num- 
ber whom you think will be best fitted to give us a talk on the Chemi- 
cal Nature of Woman.” 

1st Neophyte: ‘‘T don’t know anything about them.” 

3rd Neophyte: ‘‘Neither do I.” 

2nd Neophyte: ‘‘We elect 3 methyl 5 ethyl 6 methyl heptanol 2.” (lst 
and 2nd neophytes drag 3rd neophyte down stage.) 

3rd Neophyte: ‘‘Exalted Great Grand Master of HOH.” 

Boreas: (Sternly) “‘“Great Exalted Grand Master of HOH.” 

3rd Neophyte: ‘Beg pardon. Great Exalted Grand Master of HOH. 
Gentlemen. My talk will be on ‘The Chemical Nature of Woman.’ 
This element called woman is a member of the human family and it 
has been assigned the chemical symbol Wo. The accepted atomic 
weight is 120, although a number of isotopes have been identified 
having weights ranging from 95 to 400. Occurrence: It is abundant 
in nature; found both free and combined, usually associated with 
man. ‘That found in the U. S. is preferred. Physical Properties: A 
number of allotropic forms have been observed. ‘Their density, 
transparency, hardness, color, boiling, and melting points vary within 
wide limits. ‘The color exhibited by many specimens is a surface 
phenomenon and is usually due to a more or less closely-adhering 
powder. It has been found that an unpolished specimen tends to 
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turn green in the presence of a highly polished one. The boiling 
point for some varieties is quite low, while others are likely to 
freeze at any moment. All varieties melt under proper treatment. 
The taste varies from sweet to very bitter depending upon environ- 
ment and treatment. Chemical Properties: Absorbs, without dis- 
solving in, a number of liquids, the activity being greatly increased by 
alcohol. Absorbs seemingly unlimited quantities of expensive foods. 
Some varieties catalyze this food into fat in accordance with the 
formula: PV = RT. Many naturally occurring varieties of Wo are 
highly magnetic; in general the magnetism varies inversely with the 
density and size, directly with the square of the valence, and inversely 
with the cube of the age. Some varieties tend to form Anne-ions; 
others cat-ions. ‘Their ionic migrations vary widely. All varieties 
exhibit great affinity for Ag, Au, and Pt and for precious stones in 
both chain and ring structures. The valence toward these substances 
is high and its study is complicated by the fact that the residual 
valence is never satisfied. Many stable and unstable unions have 
been described—the latter in the daily press. Some varieties, being 
highly explosive, are exceedingly dangerous in inexperienced hands. 
In general, they tend to explode spontaneously when left alone tem- 
porarily by man. ‘The application of pressure to different specimens 
of Wo produces such a variety of results as to defy the Principle of 
LeChatelier. Uses: Highly ornamental. Wide application in the 
arts and domestic sciences. Acts as a positive or negative catalyst in 
the production of fever, as the case may be. Useful as a tonic in the 
alleviation of sickness, low spirits, etc. Efficient as a cleaning agent. 
‘qualizes the distribution of wealth. Is probably the most powerful 
(income) reducing agent known.”’ 

G.M.C.: “Splendid! Marvelous! Wonderful! Altotuses, congratulate 

your new brothers in HOH.” 
Altotuses: (Running forward to shake hands with the new brothers) 
“Brothers!” 
(CURTAIN) 


Cod-Liver Oil Helps Tuberculous Children. A regular regimen of cod-liver oil is 
helpful to underweight school children suspected of being incipient or arrested tuber- 
culous cases, according to Dr. Arthur D. Holmes of Stoneham, Mass., who spoke before 
the recent meeting of the American Chemical Society. With Miss Hanna L. Acker- 
man and Miss Madeleine G. Pigott, he conducted tests on a group of school children 
from tuberculous surroundings. At the end of the investigations, the records showed 
a definite increase in body weight and a lowering of abnormal temperatures. There 
was also an improvement in general health and in quality of school work.—Science 
Service 
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LIVING CHEMICALS 


HOWARD JAMES,! UNIVERSITY OF COLORADO, BOULDER, COLORADO 


Chemical experimentation is, in itself, a very useful and instructive, as 
well as entertaining, hobby. The science of chemistry acquires an en- 
tirely new aspect when it is backed by experimentation. I do not refer 
to the cut and dried experiments given in many first courses in chemistry. 
I refer to experiments which, for various obvious reasons, cannot be given 
in the regular class work, but which are, nevertheless, sensible and do ex- 
emplify some definite chemical principle. Experiments of this kind are 
interesting—all the more so when original—and will stand repetition. 

Unique experiments can be readily found if one will but look for them. 
Magazines and books of a chemical nature will usually yield a supply. 
‘The experiments may not be given in the regular form, but an enterprising 
experimenter can fashion information into experiments. A single sub- 
ject, provided it has scope and simplicity, will keep the experimenter 
busy at his hobby for some time. 

One subject, which was responsible for much of my early interest in 
chemistry, provided me with material for experimentation for several 
months. ‘This subject is the formation of the so-called chemical plants. 
Crystals of metallic salts, thrown into a solution of sodium silicate, “‘grow’’ 
into beautiful plants. A solution of one part water glass and three parts 
water constitutes a good mother solution. Solid crystals of cobalt chloride, 
manganese sulfate, ferric chloride, and several other salts produce plants 
of various shapes and colors. ‘The principle behind the growing process 
is simple. As soon as the salt crystal enters the solution, it begins to dis- 
solve. As rapidly as this occurs, an insoluble, jelly-like precipitate is 
formed by the union of the metal ions with the silicate ions. This ac- 
tion occurs in a space only slightly larger than the crystal. Consequently, 
a long ribbon or ribbon-like structure results. 

After I had used every salt I could obtain that would possibly form a 
plant with the silicate solution, I turned to other mother liquids. ‘The 
most successful of these was a 10% solution of potassium ferrocyanide 
which, with cobalt nitrate crystals, produced an olive-green stalk having 
many branches. ‘That result was surprising, and I have not yet completely 
satisfied myself as to why the main stalk should branch. Ferrous sulfate 
and nickel nitrate, however, also gave branching stalks, while cupric chlor- 
ide (freshly prepared) gave a single ribbon. 

If the experimenter has access to a good microscope, the above subject 
broadens considerably. The procedure here, however, is just the reverse 
of the above. For example, place a little powdered ferrous chloride on 
the glass slide, and moisten the chemical with a drop of water-glass solu- 


! Winner of five-dollar award in contest closing October 15th. 
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tion. ‘The salt will swell up into a tiny ball, which will quickly send forth 


its growths. 


Based on the results of such experiments (excluding those with the 
microscope) I have made a number of chemical gardens for friends. 
Florence flasks which had their necks broken were salvaged from waste 
jars for containers. When the top parts of these are ground off by strik- 
ing wire gauze gently across the glass, they make excellent containers. 
Some colored pebbles improve the general appearance, and a layer of oil 
on top of the mother liquid prevents evaporation. 


That lab of mine’s a dirty place, 
I like it. 
Some even say it’s a disgrace, 
I like it. 
The dusty bottles on the rack; 
The fume hood and its gas attack, 
The cuspidor that’s talking back; 
I like it. 


The fumes are, guaranteed to kill, 
I like it. 

They drive you to the window sill, 
I like it. 


IT SATISFIES 


They make you cough and make you rasp; 
You hold your nose, for breath you gasp; 
T. B. will conquer you at last. 

I like it. 


The stuff you mix may knock you dead. 

I like it. 
Or else blow off your only head. 

I like it. 
You may get killed, you may get burned; 
But for better times I’ve never yearned. 
In fact there’s one thing that I’ve learned, 

I like it. 

—The Catalyst 


THE CHEMISTRY PROF. DINES 


“Darling, please pour me a little H,O.” 


‘Yes, dear.”’ 


‘‘How’ve things been going today?” 

“Fine. Everything has been all right.” 

“Did you order that CH;OH for the cocktails tonight?” 

“Yes, and I paid twelve Fe men for it.’ 

“Good, and now can I help you pile the dishes in the Zn?” 

“No, honey, I’ll manage all right, but you might polish the Ag.” 


“Just Pb me to it.” 


“Certainly, and that S tonight.” 


“Dear, you talk as though you had a Au.” 
“No, darling, you can bet your last Cu I haven’t.” 
“By the way, where’s that CsH;OH I had for your mother?” 


“Sorry, but it’s A.”’ 





—FPetroleum World 
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CONTEST FOR HIGH-SCHOOL AND FRESHMAN STUDENTS 


On this page is reproduced a drawing prepared for us by Prof. John J. 
Condon of William Nottingham High School, Syracuse, New York. This 
picture is the third of a series on laboratory set-ups and chemical reactions. 


Directions for Contest 


Write a brief statement, telling what is wrong with the picture. Use 
complete ‘sentences; do not merely list mistakes. ‘Type your manuscript 
if possible; if not, be sure that you write legibly. T'ype or write on one 
side of the paper only. 





WHAT /S WRONG? 


\ eatigrade 


thermometer 

















Make a correct drawing, showing the picture as you think it should be. 
Use black India ink and white drawing paper. (If you believe that you 
can draw better on coérdinate paper, white paper with blue rulings must 
be used.) Drawings should be approximately 4” < 6” or 8” X 12”. 

Place your name at the top of each page of your manuscript and at the 
top of your drawing. 

On a separate sheet accompanying your manuscript write your own 
name, the name and address of the institution at which you are a student, 
the name of your chemistry instructor, and the name of the chemistry 
club at your institution (if there is one). 

Address your paper to: The Associate Editor, JouRNAL OF CHEMICAL 
Epuca7Ion, The johns Hopkins University, Homewood, Baltimore, Md. 

Your contribution to this month’s contest must be postmarked not 


later than December 15th. 
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Awards 


The best contribution received will be awarded a prize of five dollars 
and will be printed in the JouRNAL. ‘The five next best papers will 
receive awards of one dollar each and the names of the winners will be 


published. 


Contributions will be judged on the basis of: 


1. Correctness from a chemical standpoint 
2. Neatness and correctness of drawing 


3. English 


4. Neatness and legibility of manuscript. 


Papers which do not comply with all of the rules of the contest will not 


be considered. 


WHICH WITCH IS WHICH 


An Exorcism in Three Gasps 


Scene—A University Laboratory 


Round about th’ equation go, 
In the differentials throw; 
‘actors which assumption rules, 
Based on spheric molecules. 
Fix the pH sharp and well— 
Naught of other ions tell, 
Close your eyes, so you can't see 
Effects of an impurity. 
Then estimate, and calculate— 
The differentials integrate. 
Quote formulas of Nernst and Stokes 
(Though here invoked they seem like 
jokes), 
Combine and blend with your re- 
sults— 
Sneer at the critics’ keen insults, 
Teach marks-men, who, whate’er you 
tell, 
Have hollow heads to echo well. 
Then let it slowly leak around, 
That Nature’s final truth you’ve found. 


Cuorus OF PuH.D.’s 


If you would see Truth, as in dreams of 
your youth, 

Pledge your faith to fair Truth’s 

only scion, 





If radicals reason, refute their foul treason. 
Be loyal to HyDROGEN ION! 
Shun chlorides and citrates, and bromides, 
and nitrates, 
For their rule is misleading and 
mean— 
H-ION is King, and he rules everything— 
HyDROXYI, we praise as his Queen! 


CuHorvus OF HARD-BOILED EGcs 


If figures don’t lie, liars figure, I ween, 
With swift-writhing Ultimates no one has 
seen— 

Many ions the milieu rule. 

Divalents are bad, and trivalents are 
worse, 

Tetravalents, like Lanthanum, always a 
curse— 

For Dame Nature you never can fool. 
Tous, Mathematics’ a wicked old witch, 
Whose conclusions are sometimes a joke— 
Thus, statistical averages show that I’m 

rich, : 
But my bank account proves that I’m 

broke. 
JEROME ALEXANDER 
News Edition, Ind. Eng. Chem, 
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WINNERS IN FIRST “WHAT IS WRONG?” CONTEST 


The task of selecting the winners in the first contest! has proved any- 
thing but an easy one. Particularly is this true as regards first place, for 
there were no perfect contributions. No one contestant observed and 
corrected every defect in the set-up pictured. Nearly every contestant 
offered some incorrect or irrelevant criticisms. And the best drawings 
did not always accompany the best written criticisms. 

However, we have not been reduced to the expedient of drawing straws. 
We have tried to arrive at a fair evaluation of each contribution submitted, 
on the basis of a careful analysis of the problem. 

We have given the most credit to observations relating to the chemistry 
involved and to correct laboratory technic. We have allowed some credit 





————— ] 


L 


for criticisms directed at minor or unintentional mistakes or omissions of 
the artist, provided they were based on actual scientific observation of 
laboratory conditions. Of this order were several criticisms of the form 
of the Bunsen burner flame, of the omission of the clamp holding the 
test tube and of the lack of support for the gas-collecting bottle, etc. 
Criticisms of the draftsman’s technic which did not involve scientific 
points were ignored as irrelevant. Erroneous statements were penalized. 
One of these occurred a number of times and evidenced a rather striking 
ignorance of the elementary principles of physics. It was to the effect 
that the mouth of the gas-collecting bottle would have to be placed far- 
ther below the waterline in the trough in order that a column of water 
might be maintained in the bottle. 

Other things being equal, more credit was allowed for a correction which 
included a statement of the reasons therefor than for a bare assertion. 
For instance, Walter McCarty explained that “If a block of wood holding 

1 See Tus JouRNAL, 6, 1785-6 (Oct., 1929), 
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P is placed as indicated it will be quite impossible to collect any O2. The 
P will unite with the O, forming a gas which is soluble in water.’ We 
consider that a better criticism than the plain statement that ‘‘The block 


; of wood and piece of phosphorus should be omitted.” 

‘ Weighing each contribution as carefully as possible in accordance with 
the considerations just outlined we have selected that of Eugene Harvey, 

S : 


of Martinsville, Indiana, as the best all-round paper. His criticism and 
drawing are reproduced here. 


When potassium chlorate and sulfuric acid are mixed together and heated an 
explosion occurs. ‘To obtain oxygen more slowly manganese dioxide should be thor- 
oughly mixed with potassium chlorate and heated. When these are mixed you will 
obtain a black powder. 

In this experiment I see no reason for the phosphorus in the collecting bottle. 
This should be used in another experiment. 

A Bunsen burner should not be left under a test tube as is shown in the drawing. 
It should be held in the hand and moved along the tube. 

This drawing is out of proportion. The test tube should be smaller and the base 
of the ring stand should be larger. 

The test tube must have a clamp to hold it on the ring stand. 

The stand is not balanced correctly. - If a test tube were placed on a stand in the 
manner shown in the drawing, it would be unstable. 

A bottle put in a trough must be supported. 

The Bunsen burner as drawn shows no air holes in the collar. Without air the 
burner would give only a luminous flame. 

There should not be a line across the delivery tube where it enters the rubber 
tube, but the oxygen should have a free passage. 


Some creditable suggestions made by other students were as follows: 

The clamp to hold the test tube should be placed somewhat nearer 
mouth of the tube than would be possible if the ring stand, upright, and the 
the test tube maintained the relative positions shown in the original drawing. 

It is neither necessary nor desirable for the delivery tube to extend so 
far into the test tube. 

‘The test tube as shown is too nearly horizontal. An angle of 35° to 45° 
would be better. 

Facility in handling the apparatus (particularly in the event that water 
begins to suck back in the delivery tube) would be promoted if a rubber 
joint were inserted in the delivery tube. 

Several contributors advised the use of a hard-glass test tube, on the 


was made of soft glass. Although that assumption is incorrect, they 
received some credit for the suggestion. 

Winners of the five one-dollar awards were: Dorothy E. Anderson, 
Syracuse, New York; Mildred Hockman, Martinsville, Indiana; Donald 
Mattox, Terre Haute, Indiana; Ansel E. Shoaf, Terre Haute, Indiana; 
Beatrice M. Moneypenny, Lowellville, Ohio. 









































assumption that the presence of a lip on the tube drawn indicated that it_ 
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THE LIBRARY 
POPULAR SCIENCE MONTHLY, November, 1929 


(P. 41.) ‘Helium Prices Drop.” The new government helium ex- 
traction plant near Amarillo, Texas, which made its first shipment last 
May, is now producing at the record low cost of two cents per cubic foot. 
The pre-war price was about $2000 per cubic foot. New helium sources 
of unusual richness recently discovered in Colorado and Utah give promise 
that the cost may decrease still more. 

(P. 46.) ‘Poison Gas for War on Rats.’ George Lee Dowd, Jr. Dr. 
E. W. Nelson, formerly chief of the United States Biological Survey, has 
said that rats are more dangerous to humanity than lions, wolves, snakes, 
or man-eating sharks, and have been responsible for more untimely deaths 
than all the wars of history. When one considers that some two billion 
persons have died of bubonic plague during the two thousand years of the 
Christian era, Dr. Nelson’s statement does not seem exaggerated. But 
the rat is also suspected of complicity in the spread of a number of other 
dangerous diseases, and his thievery and damage to property are well 
known. 

The United States Biological Survey and the Public Health Service are 
waging constant warfare against this pest. Each rope and cable con- 
necting a vessel with a pier is provided with rat guards and all vessels are 
periodically ‘‘gassed’”’ with hydrogen cyanide. 

‘The rat is being made to repay a part of its damage to humanity through 
its services in biological and psychological laboratories. White, or albino, 
rats are used for such purposes. In diet, in physical structure, and organ- 
ization, and in its reaction to drugs and to certain diseases, the rat is so 
similar to human beings as to be an indispensable aid in all physiological 
research. 

Experiments are now being conducted to determine the value of ‘‘rat- 
inin,’’ a bacterial culture harmless to human beings but apparently ca- 
pable of spreading a fatal epidemic disease among rats. (Illustrated.) 

(P. 53.) ‘Minerals as Peace Makers.’ At the recent meeting of the 
British Association for the Advancement of Science in South Africa, Sir 
Thomas Holland, president of that body, made the statement that England 
and the United States have it in their power to absolutely outlaw war. 
The two nations control between them nine-tenths of the world’s coal 
supply, two-thirds of its copper, and ninety-eight per cent of itsiron. All 
that is necessary is to add to the Kellogg treaties, Sir Thomas says, a 
provision against exporting minerals to any country that wages war. 
(Any scheme to prevent war is worthy of serious consideration, but we 
must point out that neither the United States nor Great Britain furnished 
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Germany with any great quantities of the aforementioned commodities 
during the past war.) sf 
(P. 53.) ‘Thumping Atoms.” A novel feature of one of the recent 
WGY broadcasts was the translation into sound of the electrical effects 
set up as a result of the disintegration of radioactive minerals. (The 
particles thrown off by radioactive minerals are not atoms as stated in at 
this item, but electrons, or a-particles, and helium nuclei, or -particles.) 
Such particles allowed to enter a chamber containing a rarefied gas, ionize 
a small portion of the gas enabling it to conduct a minute current between 
electrodes inserted in the chamber. ‘This minute current, amplified many 
; times, produces the sounds broadcast. 
| (P. 54.) ‘‘Making Tires Live Longer.”’ Chemical and physical re- 
search have already done much to prolong the life of the rubber tire, as 
any motorist of twenty years’ (or less) experience will testify. The 
Bureau of Standards has taken a prominent part in such research. Re- 
cently, Bureau investigators have found that temperature has a great 
influence in determining tire wear. The tire which wears best in winter 
is not at present the best tire for summer wear. When it is estimated that 
between thirty and fifty million automobile tires are discarded each year, 
the importance of further research becomes evident. 

(P. 64.) “Cows Fed Legume Hay Give More Milk.” The United 
States Bureau of Dairy Industry tells farmers that because of their high 
quality protein and lime content, legume hays furnish more milk-making 
nutrients, at cheaper cost, than the other varieties. (Legumes are plants 
which, through the aid of symbiotic bacteria, are capable of taking nitrogen 
from the air. Legume hays include such plants as alfalfa, the clovers, 
vetch, etc.) 

(P. 66.) ‘Alcohol Injection Tested as New Anesthetic.’’ Dr. Miguel 
Garcia Marin, of Mexico, reports that he has had surprising success with 
pure alcohol injected into the veins to produce surgical anesthesia. ‘The 
state of anesthesia produced ‘is claimed to be more effective than that 
brought about by chloroform or ether and to be far less injurious to the 
system. It can also be prolonged to an extent not hitherto possible. 

(P. 69.) ‘Matches and Cigarettes Made ‘Fireproof.’’’ Self-extinguish- 
ing cigarettes and matches are now made possible by a fireproofing coating 
of waterglass (sodium silicate) applied over a portion of the cigarette or 
match so that neither will burn for any length of time after being discarded. 

(P. 135.) ‘Home Workshop Chemistry.”” ‘The absorbing power, and 
hence the efficiency, of paper toweling may be tested by placing a piece 
of the material over the mouth of a bowl or other open vessel. ‘I'wo drops 
(0.1 cc.) of cold water applied with a medicine dropper should be com- 
pletely absorbed in a maximum of three minutes. 

(P. 142.) ‘Safer Refrigerators.” ‘Two procedures are advocated for 
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eliminating the danger inherent in the use of practically odorless but 
poisonous refrigerants like methyl chloride in apartment house refriger- 
ating systems. One is the complete abandonment of methyl chloride 
the other is the addition of some odorous material so that leaks may be 
detected at once before the atmosphere becomes dangerously polluted. 
Refrigerants like ammonia or sulfur dioxide make their presence known 
long before they reach dangerous concentrations. 

(P. 145.) ‘The New Anesthetics.” Dr. G. H. W. Lucas of Phila- 
delphia and Dr. V. E. Henderson of Toronto report that cyclopropane, 
a new anesthetic gas, offers unusual comfort to patients about to undergo 
an operation. Anesthesia is rapid and unaccompanied by struggling; 
recovery is also rapid and there are no after-effects. 

A mechanical and an electrical method for producing anesthesia are 
also described in this item. 

(P. 165.) “Neon Lights Give Color Effects in the Home.”’ Neon 
lights, the multi-hued tubes widely known as advertising beacons, are 
now being used to produce unusual decorative effects in private homes 





and gardens. 
SCIENTIFIC AMERICAN, November, 1929 


(P. 381.) ‘‘Poisonous Refrigerator Gases.’’ Editorial. Neither methyl 
chloride, ammonia, nor sulfur dioxide can be breathed with impunity but 
none is a violent poison when breathed for a short time at low concentrations. 
The danger inherent in methyl chloride is that its odor is so slight that it 
might not be recognized by a person unfamiliar with it and that it would al- 
most certainly fail to arouse a sleeping person. (‘The gas is, in fact, anes- 
thetic.) Until refrigerators can be made leak-proof or until all manufac- 
turersusing methyl chloride as a refrigerant add some malodorous compound 
to give warning of leaks, owners of such refrigerators had best make sure 
that adequate ventilation is supplied to rooms in which they are kept. 

(P. 382.) ‘Wall Street and the Research Laboratory.’’ Raymond 
Francis Yates. ‘The real wealth of the modern industrial corporation 
arises not so much out of the operations of its financial wizards as from 
the creations of its research laboratories. ‘The author cites instances of 
hard-pressed organizations carried to new heights of success by the results 
of research. New discoveries are often immediately reflected in stock- 
market values. (Illustrated.) 

(P. 386.) “Synthetic Sweet Smells.”” Donald A. Laird. Many hitherto 
rare and costly natural perfumes and flavors are now synthesized in 
chemical laboratories. Synthetic essences are made in two ways; first, 
by actually synthesizing the chemical compounds which occur in nature, 
and, second, by blending entirely different compounds to produce the 
same flavors or odors as the natural extracts. Evil-smelling compounds 
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are chemically altered to produce pleasant odors. Some blended per- 
fumes contain, as essential ingredients, materials which by themselves 
would smell like anything but perfumes. Specific products are discussed : 
and some manufacturing methods described. (Illustrated.) 

(P. 390.) “Ice by Wire.” This article begins with a brief resumé of 
the history of refrigeration and of the principles of operation of compres- 
sion type refrigerators. ‘The General Electric refrigerator and its manu- 
facture are described in some detail. (Illustrated.) 

(P. 408.) ‘‘America’s ‘Cleanest’ Industry.”’ The article includes a 
brief historical introduction, an account of the founding and development 
of the Procter and Gamble Company, and a description of modern soap- 
making processes. (Illustrated.) 

(P. 422.) ‘Power from the Earth.” Albert G. Ingalls. In portions 
of the so-called thermal region of Italy, and notably at Larderello, com- 
mercial thermo-electric installations have been developed. Wells, drilled 
somewhat in the manner of our own natural gas wells, bring up live steam, 
which is used to operate turbines and drive generators. Chemicals carried 
by the steam are also recovered. (Illustrated.) ‘This article is somewhat 
briefer and less detailed than the one on the same subject which appeared 
in the JOURNAL OF CHEMICAL EpucaTION, 4, 281-97 (March, 1927). 

(P. 432.) ‘Westinghouse Develops New Metal.” ‘The Westinghouse 
laboratories have developed a new alloy of cobalt, nickel, and ferrotitanium 
which they call ‘““Konel.”” Dr. E. F. Lowry, responsible for the develop- 
ment of the new alloy, says: 


Almost without exception metals grow softer and lose tensile strength as they 
undergo high heat. We have found that Konel, heated to 600 degrees Centigrade, 
which is approximately 1100 degrees Fahrenheit, will withstand a pressure of 60,000 
pounds to the square inch. Even further tests show Konel is tougher and harder when 
heated to 1800 degrees Fahrenheit. 


” 


(P. 433.) “Cutting Heavy Material with the Oxygen Lance.”’ Although 
the oxy-acetylene torch is a familiar instrument for the cutting of steel 
plates, it is not generally realized that masses of metal several feet in E 
thickness can also be cut by the oxy-acetylene method. ‘The tool designed 
for such purposes is called the oxygen lance. The item describes the 
scrapping of a solidified ladle of steel. (One illustration.) 

(P. 435.) “The Value of New Light in Penetrating Fog.’’ Practical 
experience and scientific test seem to agree that red light penetrates fog 
and mist better than light of any other color. Too much candle-power is 
lost by absorption when red filters are used over ordinary ‘“‘white’’ electric 
lights. Electrified neon gas gives forth a natural orange-red glow at so 
low a cost that some German airlines are reported to operate their course 
lights 24 hours a day. 
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(P. 438.) ‘Cheap Aluminum Chloride Now Available.” Anhydrous 
aluminum chloride has long been one of the important aids to organic 
synthesis in the laboratory. Until recently, however, it has never been 
available in sufficient quantities or at low enough prices to enter into 
commercial processes. At the recent meeting of the American Institute 
of Chemical Engineers, Dr. A. M. McAfee described the fifteen years’ 
research and development work which have reduced the price of this 
chemical to about 5 cents per pound in carload lots. Already large quanti- 
ties of AlCl; are used in oil refining and no doubt there will be revolution- 
ary changes in the manufacture of some synthetic organic materials. 

(P. 438.) ‘‘Australian Motorists to Use Gasoline Mixed with Alcohol.” 
Several plants are being constructed in Australia to produce absolute 
alcohol from molasses and blend it with gasoline to produce motor fuels. 

(P. 440.) ‘‘Producers Censured for High Cost of Radium.” A recent 
editorial in Jndusirial and Engineering Chemistry charges that the Belgian 
producers of radium, who have a monopoly on the only high-grade radium 
ore deposits in the world, are taking advantage of that monopoly to charge 
exorbitant prices for a material which may mean life or death to cancer 
sufferers or other persons in need of radium treatments. 

(P. 440.) ‘New Heat-Resistant Alloy.’”’ The American Gas Associa- 
tion announces the development of a new ferro-chrome alloy capable of 
repeatedly withstanding working temperatures in excess of 2000 degrees 
Fahrenheit. Formerly crucibles had a life of 15 to 20 heats, but a single 
retort of the new alloy has already served for more than 250 heats and is 
apparently none the worse for wear. 

(P. 440.) ‘German Chemist Tames Nitroglycerin.” It has been 
found that nitroglycerin can be stabilized against shock by the addition 
of pentaerythritetetranitrate. ‘The new mixture is called ‘‘Penthrinit.”’ 

(P. 442.) “Iodine Surveys.’”’ An account of some surveys of iodine 
distribution in waters and soils of various areas of the United States and 
their significance in relation to goiter incidence. 

(P. 442.) ‘‘Radioactive Waters.”’ The Council on Pharmacy and 
Chemistry of the American Medical Association issues the following 
statement: 

From an examination of the available evidence, it appears that the value of the 
internal use of radium solutions or of water containing radon in chronic arthritis, gout, 
neuritis, and high blood pressure is not demonstrated by controlled clinical evidence; 
that in spite of many years of trial, acceptable evidence has not become available and 
until such evidence does become available the Council has decided not to accept genera- 
tors for the production of water charged with radon or radium solutions intended for 


intravenous use. 


SCIENCE AND INVENTION, October, 1929 
(P. 510.) ‘‘Dust.”’ On the basis of the amount of dust removed from 
a known volume of air by the Roxy Theatre air purification plant in New 











THE CHEMISTRY STUDENT 2271 





VoL. 6, No. 12 





York City, it is estimated that the total amount of dust in the air over the 
city in any one day is equal in weight to 14 average-sized elephants. 
(Illustrated.) 

(P. 530.) ‘Simple Method for Making Celluloid Cement.’’ Dissolve 
5 square inches of celluloid in about '/2 0z. of Duco thinner. This mixture 
can be thinned or thickened to suit requirements. It may be used to repair 
chipped or broken celluloid articles and will serve as a glue or as a spray 
lacquer. 

(P. 531.) “Is Your Silver Real?” ‘To test, apply a small drop of 
potassium bichromate in dilute nitric acid. Silver will give a red stain 
of silver chromate. Wash off immediately. 

(P. 531.) “An Automatic Pipette.” 


November, 1929 


(P. 589.) “Did You Ever Hear an Atom Talk?” An explanation of 
the manner in which disintegrating radioactive elements can be made to 
produce sounds. (lIllustrated.) 

(P. 608.) ‘‘Glands—Monkey and Other Kinds.”’ G. HH. Estabrooks. 
The title and the drawing which adorns the first page of the text might 
discourage the serious reader by leading him to expect a sensational 
rather than an informative article. Actually this paper is a well-written 
elementary-exposition of the functions of the various ductless glands of 
the body, with mention of some of the disorders which follow gland de- 
rangements. ‘The reader is warned against the dangers of amateur experi- 
ments with so-called gland remedies. (Illustrated.) 

(P. 621.) “Useful Electrical Cement.” A plastic, electrically con- 
ducting cement for use where solder is inapplicable: 1 gram copper pow- 
der, 0.1 gram iron powder, 0.01 gram magnesium chloride, ‘‘traces’’ of 
ammonium chloride, magnesium oxide, and phosphoric anhydride. Add 
enough water to form paste. 


PopuLAR MEcHANICS, November, 1929 


(P. 711.) ‘Diamonds Made from Carbon and Metal.’ Professor J. 
Willard Hershey of McPherson College claims to have made the largest 
synthetic diamonds on record by a method somewhat similar to Moissan’s. 


cutting torch, in which oxygen is combined with powdered aluminum 
rather than with hydrogen or acetylene, is the invention of Dr. Frank 
M. Strong of Syracuse University. The new flame is hotter than the gas 
flames. 

(P. 717.) “Gas Refrigerator for Ice-Cream Truck.’’ Ice-cream and 
milk-delivery trucks are being equipped with gas-burning refrigerating 

































(P. 711.) ‘‘Flame from Aluminum Dust Hotter than Gas.” A new. 
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apparatus as a substitute for ice and salt. The new plan is said to be 
cheaper as well as cleaner and more effective. 

(P. 752.) “Cattle Thrive on Iron Rust Mixed in Feed.’ In recent 
experiments at Iowa State College, cattle which received a ration to which 
was added a small quantity of iron rust gained almost one-third more in 
weight over a period of eight months than cattle which received a plain 
ration. 

(P. 767.) ‘‘Air Is Not So Light.” Similies such as ‘‘light as air’’ are 
hardly correct. A room ten feet wide, twenty feet long, and twelve feet 
high contains 180 pounds of air—no inconsiderable burden. 

(P. 775.) ‘‘Palatable Glue for Stamps from Sweet Potatoes.’”’ Tapioca 
is the present source of starch which is converted into dextrin for sta- 
tionery and stamp glue. Experiments are being conducted to ascertain 
whether or not cull sweet potatoes may be suitable for this purpose. If so, 
a market will be found for part of the 80 million bushels of culls produced 
each year. 

(P. 798.) ‘‘Wax from a Weed.” A weed called candelilla which grows 
on the mountain slopes of western Texas and northern Mexico is the 
source of a wax suitable for the manufacture of phonograph records, floor 
polishes, linoleum, etc. Small local wax factories extract the crude wax 
and ship it east for refining. 

(P. 807.) ‘Radium for Fish Bait.’”” Unusual specimens of deep-sea 
fish have recently been captured by the use of hooks covered with radio- 
luminous paint and attached to sounding wires about a mile long. 

(P. 808.) ‘“‘Atom’s Noise Heard on Radio.” A note on the recent 
WGY broadcast. (Uranium, by the way, gives off helium nuclei, not 
helium atoms.) 

(P. 816.) ‘‘Volcano Spouts Paint, Ink, and Dyes.’’ Ash and pumice 
emitted by a volcano in California are converted into pigments for paints 
and inks and have also been used as dyes. 

(P. 861.) ‘‘Removing Coffee and Milk Stains from Clothing.’”’ Make 
a solution consisting of glycerin, 1 part; ammonia, '/p part; water, 9 
parts. Apply to spot with brush and then immerse stained part of cloth- 
ing in solution for 8 to 10 hours. 

(P. 874.) ‘Simple Test Distinguishes Wood and Denatured Alcohols.”’ 
A thin piece of celluloid will dissolve in wood alcohol, while denatured alco- 
hol will have no other effect in 12 hours than to remove the polish. 


Chemistry, perhaps more largely than any other applied science, is responsible for the 
environment of modern civilized man, and, to the extent that man may be a creature of 
his environment, is responsible for his character.—CHARLES M. A. STINE 
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“WHAT IS WRONG WITH THIS PICTURE?” PLAN: CRITICISM 


Two recent papers! have elaborated upon the idea that one way to 
arouse interest in laboratory technic is by the use of large drawings in- 
viting criticism by the students. The author wishes to suggest that the 
proposed procedure is not altogether fool-proof, but might be improved. 

The first objection is based upon the simple psychological fact that a 
positive suggestion is always more desirable than a negative one. When 
a student sees before him at every visit to the laboratory a large drawing 
showing how not to set up apparatus, with only a few much smaller dia- 
grams in his laboratory manual showing proper procedure, is not the 
tendency for the improper technic to be more vivid in his mind, with the 
danger that some of the incorrect arrangement may be put into use? 

The second, and more serious objection, is to the practice of combining 
a large number of errors in one drawing under the general title, “What Is 
Wrong?” ‘The difficulty with turning students loose on a drawing with 
the blanket injunction to find fault with it is that no one knows when it is 
time to stop. A student may find five or six errors and be content, carry- 
ing away with him either consciously or unconsciously the idea that every- 
thing else is all right. The simplest cure for this would be to alter the 
title to read, ““Find Seven Errors in This Picture.’’ Experience with simi- 
lar pictures of general interest in the daily newspapers has shown, 
however, that given such orders many pick out either non-existent or 
unimportant, unintentional mistakes and neglect some important ones. 

This general scheme is undoubtedly successful in arousing student 
interest, so the author does not wish to condemn it without offering a sug- 
gestion to overcome the important objections raised. Would not the 
same desirable ends be achieved by a series of drawings necessarily more 
numerous and so changed more frequently, each illustrating one or two 
errors, with the number of intentional mistakes indicated? ‘The negative 
effect could be minimized either by a short class discussion or by posting 
beside the original, after the first has been on exhibition a sufficient length 
of time, a second corrected sketch indicating the errors. 

WESTERN RESERVE UNIVERSITY Eari W. PHELAN 
CLEVELAND, OHIO 





1 “The Use of Drawings for Stimulating Interest in Laboratory Technic,’’ Diwoky 
and Lewis, THIS JOURNAL, 6, 1523 (Sept., 1929); ““A Contest for High-School and Fresh- 
man Students,’’ Jbid., 6, 1785 (Oct., 1929). 
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ABSTRACTS 


APPARATUS AND LABORATORY PRACTICE 


The Distillation of Petroleum as Lecture Experiment. H. ZeITLER. Z. physik. 
chem. Unterricht, 42, 160-3 (July-Aug., 1929).—The chemistry of petroleum offers 
a good opportunity for the demonstration of a fractional distillation. 100-cc. samples 
of the anhydrous crude product are placed into the 200-250-cce. distilling flasks D (Fig- 
ure 1) which is fitted with a thermometer T that reads up to 360°C. ‘The distilling 
flask is joined to a U-tube V which is 15 cm. high and which is cooled by submersion 
into the vessel G filled with water. The flask contains also a little dry sand to prevent 
“bumping.”’ The burner is always held in the hand and the temperature is observed 
constantly. 

The results of a typical distillation are summarized in the table. 


Distillate Color Boiling point Sp. gr. Yield 

I Nearly colorless 150° ~0.80 3.5 cc. 
II Pale yellow 150-250° ~0.86 10.5 ce. 
III Yellow 250-300° ~0.87 24.0 cc. 
IV Brown 300-—350° ~0.92 27.0 cc. 
Residue Nearly black 350° ~0.98 32.0 ce. 

ae ae Rite is aoe meee 97.0 ce. 
Crude product Brownish black ~~ ...... ~0.97 100.0 ce. 


The time necessary for this distillation is 40 minutes. ‘The specific gravity of the 
various products is determined approximately in the following rapid manner: By pre- 
viously mixing water and methanol in the proper proportions it is possible to prepare 

samples having the specific gravities: 
A = 0.800, B = 0.850, C = 0.900, 
{i D = 0.950. About 5 ce. of one of 
— these mixtures, e. g., D, are placed 
i into a test tube which is then pro- 
jected on a screen. If one drop of 
the petroleum is added to this mixture 
D, it will float; but the drop will sink 
in C. Hence the specific gravity lies 
between 0.900 and 0.950. Thus ap- 
proximate values can be found for 
f ] the various products. The shape of 
ae the droplet and the speed with which 
it rises or falls after stirring gives an 
| indication as to which one of the two 

C limiting values is more correct. 
, -E) ( The results obtained so far show 
Hele: that (1) petroleum is a complex ma- 
o=—-" terial, (2) its higher boiling constitu- 
1 A ents have a higher specific gravity 
c R and a darker color than the lower 
boiling constituents, (3) the lower 
FIGuRE 1 FIGURE 2 boiling constituents are present only 

in small quantities. 

Figure 2 shows a 50-cce. dropping funnel which was used to give the students an idea 
of the relative viscosities of the various samples. The tube below the stopcock H is 
shortened and the diameter of the opening R is reduced to about 1 mm. The funnel 
which has been marked in two places as indicated by the arrows is filled to the upper 
mark. ‘The stopcock is opened and by means of a stopwatch the time is determined 
for the liquid to reach the second level E. These results were obtained in a typical 
experiment: water 10 seconds, benzin 8 seconds, distillate III 11 seconds, distillate IV 
18 seconds, crude oil 38 seconds. 
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The following experiments show the volatility of the various distillates. A drop 
of each fraction is placed on a piece of white writing paper. Grease spots are thus 
obtained which gradually disappear. The spot from distillate I disappears after 6 
hours; the one from distillate II after 3 days, etc. 

The following precautions should be taken during the distillation: The apparatus 
should stand between two glass walls to protect the student and the lecturer. A lead 
vessel filled with sand should be placed below the distilling flask to absorb the oil if 
the flask should break. A carbon dioxide fire extinguisher should be near in case of 
fire. A sheet of asbestos large enough to cover the lead vessel should be on hand for 
the same purpose. 

The above experiments are very instructive and perfectly safe if done with the 
necessary precaution but cannot be recommended for student exercises. L. S. 

An Aid in the Deposition of Copper on Aluminum. G. W. BENNETT. Chemist- 
Analyst, 18, 8 (Jan. i, 1929).—‘‘In the purification of copper ores for analysis by the 
deposition from solution of copper on metallic aluminum, it occasionally happens that 
the copper is only slowly deposited, and in some cases it is not deposited at all. Fora 
number of years ore analysts have overcome this difficulty by adding platinic chloride 
and hydrochloric acid to copper solutions when this copper is to be deposited on alu- 
minum, and chlorides in general are said to accomplish this end.” 

This practice is not generally known in college laboratories, it is believed, and 
ammonium chloride is recommended as a substitute for the expensive platinum reagent. 

i DAR FS 

A New Self-Adjusting Pipet. E. G. Bmwam. J. Sci. Instruments, 6, 119-20 
(Apr., 1929).—By sealing a small tube inside of a pipet to the 
discharge jet a self-adjusting pipet may be constructed which holds 
a definite quantity of liquid. It may be filled in the usual man- 
ner and the excess allowed to flow out the inner tube until the 
level is adjusted. It can easily be standardized after sealing the A 
inner tube to the discharge jet. This pipet provides rapid and 
accurate measurement for definite fixed quantity of liquid. | 

R. L. H. 
i A New Fractionating Col- 


Ee vif umn. G. PICHARD. Amn. Sct. 

= agron., 45, 358-61 (1928); C. A., 

{=== 23, 3829’ (Aug. 20, 1929).— 

The apparatus is simple in 

L\, iN construction, of small volume 

] and high efficiency. It consists 
essentially of 3 concentric tubes 9) 

The outside tube and the cen- 

tral tube are joined at their 
upper end by a fused joint (I) or a stopper (II). 
Between the two is a third tube which ends ina 
siphon to return the condensate to the distilling 
flask. This tube is supported by projections on 
Re the inside wall of the envelope. Form I is used for 
distillation under reduced pressure and form III for 
NH; distillation. The distance from A to B (I) is 
# 260 mm., the walls are 1 mm. thick, and the outside 
diam. 25, 19, and 12 mm., respectively, which pro- 
vides condensing surfaces of 144, 114, and 79 sq. mm. from outside to inside. The 
efficiency may be judged by the following distillations: (a) 500 ce. of 1% (by vol.) soln. 
of alc.; distn. of 0.1 of vol. removes 95% of the alc.; (6) 600 cc. of 15% soln. ale. (equiv. 
to 90 ce. pure ale.); when 104 ce. of this soln. is distd. off 83 cc. of original alc. is re- 

moved; when 127 cc. is distd. off 89 cc. of original alc. is removed. C. BME 

A ‘Pycnometer for the Determination of the Density of Thick Liquids. FE. H. 
RIESENFELD AND T. HAMBURGER. Chem.-Ztg., 53, 547 (July 18, 1929).—The density 
of highly viscous oils can be determined only with difficulty with the ordinary pycnome- 
ters for the following reasons: (1) The vessel cannot easily be filled with the oil. 
(2) If the oil is heated chemical changes are caused which affect the density. (38) If 
the oil was hot then the pyecnometer has to be cooled to room temperature again which 
often takes very long due to the poor heat conductivity of these substances. Therefore 
the following pycnometer has been devised for such determinations: the pycnometer 
(Figure I) is a 10 mm. high, cylindrical vessel having an outside diameter of 20 mm. 
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and an inside diameter of 16 mm. It can be closed with a well- 
ground cover glass which has a thickness of 2 mm. and which 
extends 1-2 mm. beyond the edge of the vessel. The weight 
of the vessel is about 5 grams; the volume about 1.7 cc. The 
oil is first brought to a temperature of exactly 20°C., and then 
poured into the vessel until the surface of the liquid rises just 
slightly above the edge. The cover is carefully pushed over the 
vessel so that no air bubbles remain. The excess oil is wiped 
off with filter paper. The determination is then performed in the ordinary way. 
Directions are also given for the determination of the acid and saponification number. 


Efficient Fractionating Columns for the Laboratory. Syn. Org. Chem., 3, No. 1 
(Oct., 1929).—‘‘The column on the left is 
made from two pieces of straight tubing, the 
inner one of which has a series of indentations 
which increase the condensing surface. The 
indentations are easily made by heating the 
tube in one spot and sucking in the glass at 
that point. Small baffles which lead the re- 
flux over these indentations may be made by 
inserting the point of a file in the softened 
glass at the point shown in the photograph. 

‘*The second fractionating column shown 
is even more efficient, and also a trifle more 
complicated to make. It consists of a series 
of traps joined together in such a way that 
the vapor ascending in each is bubbled through 
a 2-3 mm. layer of the refluxing liquid. 

“The constructional details of this ‘bub- 
bler’ type column are given in a paper by 
Clarke and Rahrs, in Jud. Eng. Chem. 18, 
1092 (1926).”’ H. oH. x. 

New Stirring Rod Technic. Laboratory 
2, 61 (1929).—To make the clips, use a four- 





inch piece of °/3.-inch heavy-walled rubber tubing 
and insert a 4-inch piece No. 14 copper wire. 
Bend this in the middle, and bend again into a 
clip over the flare of the beaker top. A slight 
pressure over the knees of the clip securely holds 
the rod. 

Uses are: (1) keeps the stirring rod from 
rolling into lip of beaker; (2) holds it while police- 
man is used; (3) holds it while directing flow of 
liquid from lip of beaker. BH. EK. 

A Stopcock in Which Contamination by 
Grease Is Prevented and Its Application to a 
Problem in Gas Technic. H. C. RAMSPERGER. J. Am. Chem. Soc., 51, 2132-4 
(July, 1929).—The stopcock described is of the hollow plug type. The ground portion 
is about 4 cm. long. A small groove is ground on the outside of the plug completely 
encircling it at about two-thirds the way down the ground portion. ‘Two vertical 
grooves, about 1 mm. wide and 0.1 mm. deep, are etched on the inside of the bore 
from the top of the ground portion down sufficiently far to reach the circular groove 
when the plug is in place. To assemble the stopcock, a very small amount of grease 
is applied to the lowest edge of the ground portion of the bore and the plug inserted 
with the hole of the plug in line with the side opening of the bore. If now the system 
is evacuated, mercury will flow from above the plug down the two vertical grooves and 
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into the circular groove, thus preventing gas flowing through the stopcock from coming 
into contact with the grease on the lower portion. A reservoir of mercury in the bottom 
of the hollow plug affords similar protection on the inside. Full directions and pre- 
cautions are given. A, PE. 

A Flexible Seal for Electrodes. M. C. Marsu. J. Sci.. Instruments, 6, 234-! 
(July, 1929).—A flexible seal for pressure 
and ordinary vacuum work may be obtained 
by a threaded rod inserted through the 
hole in the vessel. Rubber washers made | 5 
of rubber tubing may be clamped to sides Fs | tree F } 
of vessel walls by means of screw nuts. CFD f 
The threaded rod and nuts also serve as 9 (o> J 
leads. The accompanying. diagrams are 
self-explanatory. RK. L.. H. 

Metal to Glass Electrode Seals. D. 
R. BarBer. J. Sci. Instruments, 6, 138-9 
(Apr., 1929)—By using Platinoid wire (this wire is of variable composition—the 
product used by the author was a nickel—silver alloy, with the addition of 1-2% tung- 
sten) satisfactory electrode seals may be obtained which form vacuum tight joints under 
temperatures up to 300°C. and pressures aslowas 10~5mm. Hg. Shelling of glass from 
metal is reduced to a minimum when abnormally thick wires are not required. Suc- 
cessful seals have been made using Platinoid wire from 0.065” to 0.022”. Sealing is 
made by cleaning wire with emery cloth, coated with cobalt glass at joint and fused 
in blow pipe flame. Joint should be uniform to prevent glass from cracking upon 
cooling. The glass is finally annealed carefully in a luminous flame. R. L. H. 

An Inexpensive Pyrex Conductivity Cell. W. B. Campspgty. J. Am. Chem. 
Soc., 51, 2419-20 (Aug., 1929).—Because of its small thermal expansion and its chemical 
resistance, Pyrex glass is most suitable for the construction of conductivity cells, hy- 
drogen electrodes, etc. Unfortunately, however, sealing platinum to Pyrex is a matter 
of considerable difficulty. The author describes a cell which may be easily and cheaply 
constructed. The essential point in its construction is that platinum foil, if sufficiently 
thin, may be firmly fused onto the surface of any glass. A three-millimeter side tube 
was attached to a small piece of 1 em. Pyrex tubing. A small ribbon of platinum foil, 
(0.7 X 10-3 mm. in thickness, was placed in the large tube with a narrow tail exte nding 
into the side tube. The large tube was then heated to softening, an ordinary air-gas 
blast lamp being used, and the foil) pressed into contact with the softened glass by 
means of a heavy platinum wire. ‘The side tube was then heated at the junction point 
with the large one until it fell in on the foil. A gentle pinch with the tongs when the 
glass was soft ensured a tight joint. Enough of the platinum tail projected beyond 
the seal to make contact with mercury in the side tube, which could be lengthened 
and bent in any convenient way. ‘The foil adheres firmly to the glass and forms an 
electrode which is definitely fixed. No difficulty was found in depositing platinum 
black and a cell with two such electrodes was used repeatedly at temperatures between 
0° and 115° without change in constant. Although cells of this type of large area might 
be difficult to make, this difficulty is avoided since the modern vacuum tube amplifier 
makes large electrodes unnecessary. A. P. B: 

The Assembling of a Sensitive Thermopile. 
H. E. Becxetr. J. Sci. Instruments, 6, 169 
(May, 1929).—A sensitive thermopile may be 
constructed by attaching small overlapping 
strips of tinfoil to a frame as shown in draw- 
ing. These are supported by fine bismuth and 
silver wires which are bent round and an- 
chored in ridges of shellac on sides of mounting 
block. R.L.. 
Construction of Micro-Thermocouples. 
D. M. WHITAKER. Science, 70, 263 (Sept. 
13, 1929).—Description of preparation of mi- 
cro-thermocouples having glass or quartz 
covered leads less than one micron in diameter. 
Drawing the fine covered leads, choice of metals, 
cutting off the tips, removing glass from tip, 
joining the tips, and properties of the device are 
given in detail with diagrams. G. H. W, 
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H-Particles Made Visible. H. Prrrersson. J. Sci. Instruments, 6, 130-2 
(Apr., 1929).—A modification of Schimizu’s apparatus has made it possible to photo- 
graph H-particles from paraffin in fair numbers. To produce the tracks from hydro- 
gen, a-particles from strong polonium are used. A special arrangement of the spin- 
thariscope shows scintillation of H-particles together with a-scintillations. The dif- 
ference in brightness of the two scintillations is very pronounced. 5° eal > 

Tungsten Carbide Marks on Glass. Laboratory, 2, 55 (1929).—A steel pencil 
with a tungsten carbide tip which marks even Pyrex readily is now available. 

ji: Be ee 

Rational Crucible Tongs for Analytical Use. L. RaMBERG. Svensk Kem. Tid., 
41, 78-9 (1929); C. A., 23, 3128 (July 10, 1929).—The prongs of the crucible tongs 
(old style) are replaced by Ni wires, 2mm.indiam. ‘These finer prongs are so bent that 
when closed and not grasping an object they pass one another. When a crucible is 
held one prong touches the crucible at one point and the other at two, and the spring 
of the wire is sufficient to hold the object firmly but not so strong as to dent thin 
platinum wire. ‘Two forms are shown in a photograph. Cue MM. 

New Revolving Filter Table. Laboratory, 2, 56 (1929).—Two circular shelves 
revolving on an iron base, the upper one slotted for twelve funnels, saves bench space 
since twelve funnels can occupy a space of only twenty square inches. 13 Ris 4 

A Quick-Weighing Air-Damped Balance. J. Sci. Instruments, 6, 200-1 (June, 
1929).— The illustration shows a quick-weighing, air-damped balance made by N. V. 
Balansen en Gewichtenfabrick Van Julian H. Becker, Delft (Holland). This is a 
short-beam balance with a capacity of 200 gr. in each pan and sensible to 1/i9 of a 
milligram. Damping is effected by a pair of brass cylinders under each pan, one of them 
hanging on a separate bow, and the other fixed on the base plate, the damping of the 
oscillations of the balance enables weighings to be carried out with the utmost rapidity. 

The transparent micro-scale, carried by a second pointer behind the column, is 
divided into 200 divisions, zero in the middle. By a 4-volt incandescent lamp it is pro- 
jected optically onto a screen fitted on the eyepiece. The balance swings its 200 di- 
visions and stops within twelve seconds. Readings to 100 mg. can be made without 
using weights. OL. B. 

A New Barometer. J. Sci. Instruments, 6, 200 (June, 1929).—A barometer fitted 
with an index hand, made to set to agree with barometric reading indicated by variable 
hand. Subsequent readings will show if pressure is rising or falling. A dial is used 
which indicates weather forecasts as well as barometric pressure. The dial has two 
circles worded for weather forecasts. If pressure is rising the inner circle wording 
applies, if falling the outer circle applies. Barometer is adjustable for sea-level readings. 

| ae al 2 | 

A Metallurgical Specimen Holder for Use on an Ordinary Microscope Stage. 
E. E. Jeuwwey. J. Sci. Instruments, 6, 266-7 (Aug., 1929).—A plate, 76 mm. by 25 mm. 
by 2 mm. thick, is made from bronze or Monel metal. A semicircular clip is fixed on 
it in such manner that it grips the metal rings that form an essential feature of the 
apparatus. These rings are made from metal tubing having an inside diameter of 15 
mm., thickness of 1 mm., and an absolutely uniform height of 8 mm. The ends of 
these tubes must be plane, parallel and at right angles to their axis. This makes them 
interchangeable. 

To use the apparatus, the preparations are placed, etched face downward, on a 
piece of plate glass. A ring is placed over each specimen, and a small piece of modeling 
wax (such as “‘plasticine’’) is pressed in the ring onto the specimen. ‘The holding plate 
takes the place of the object slip on the microscope stage, and the rings ‘‘snap’’ into 
place. By this means it is possible to change from one metal specimen to another in 
a second or so, and the specimens are bound to be level and come into the same plane 
so that a mere touch of the fine adjustment between change of specimens restores the 
focus, thus obviating troublesome resetting of the illuminant when a ‘‘Pointolite’’ or 
carbon are lamp is being used for photomicrographic purposes. 1S RS: i 

Dr. Mood Devises a New Slide Holder. Laboratory, 2, 58 (1929).—Advantages: 
(1) Grips slide up to one inch from end 
and hold it parallel to surface on which 
it rests; (2) a groove allows the slide to 


be hung on edge of staining jar; (3) 
5 semana : 
can be used for test tube holder. 
H. H. K. 


A Microscope Slide with a Place to 
Write. Laboratory, 2, 53 (1929).—A 
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ground glass surface at the end of the slide for writing with pen or pencil provides a 
permanent label. H. H.:K. 

Use of Cresol Red in Acid Solutions. F. R. McCrums ANnp W. R. KENNy. J. 
Am. Chem. Soc., 51, 1458-9 (May, 1929).—Cresol red, like the other sulfonephthalein 
indicator dyes, undergoes two distinct color changes at different points on the pH 
scale. The acid color change of cresol red may be used to great advantage in certain 
cases, according to the authors. The change is from red at pH 0.2 to yellow at pH 1.8, 
with the half point at approximately pH 1.0. They point out its usefulness in testing 
for free mineral acids in the presence of weak acids, such as acetic or citric, or hydrolyz- 
able salts such as ferric chloride or sulfate which yield a strong acid. They assert that 
it is superior to methyl violet in adjusting the concentration for separating the sulfides 
of the second and third groups in the qualitative scheme. A. P. B. 

Sodium Maleate—A Buffer for the pH Region of 5.2 to 6.8. J. W. TEMPLE. 
J. Am. Chem, Soc., 51, 1754-5 (June, 1929).—Sodium hydrogen maleate is found by 
the author to give maximum buffering power in the range pH 5.2 to 6.8, the region 
where phthalate and phosphate buffers give the least. Directions are given for its 
preparation in pure form. According to the author, preliminary tests indicate that it 
may prove useful as a standard in acidimetry. A. P. B. 

A Gravimetric and Colorimetric Method for the Direct Determination of Sodium. 
E. R. Carey with C. W. Foutx. J. Am. Chem. Soc., 51, 1664-74 (June, 1929).— 
Barber and Kolthoff have recently published [/. Am. Chem. Soc., 50, 1625 (1928) | 
a method for determining sodium using zinc uranyl acetate. The authors describe a 
method, completed just prior to publication of the paper mentioned, in which they 
employ magnesium uranyl acetate as the precipitating agent. The sodium is pre- 
cipitated as the magnesium sodium uranyl acetate, which may be either dried and 
weighed, or, if small in amount, dissolved and measured colorimetrically. Full details 
of the method are given, together with ample analytical data. The ammonium ion does 
not interfere. Potassium may be present in fair amounts, which are specified. Lithium 
interferes if present to the extent of one or two milligrams. The application of the 
method is somewhat limited by the rather large amounts of precipitating reagent which 
are required. A. P. B. 

A New Qualitative Reagent for Sodium. E.R. Carey. J. Am. Chem. Soc., 51, 
1965-9 (July, 1929).—It is generally acknowledged that the usual methods for the 
qualitative detection of sodium are unsatisfactory. Methods have recently been 
published, and reviewed in the J. A. C. S., for the quantitative determination of sodium 
using either magnesium uranyl acetate or zinc uranyl acetate. Both of these methods 
possess the disadvantage that they give precipitates with potassium when moderate 
amounts of that ion are present in the solution tested. It has been found by the author 
that a cobalt-uranyl acetate solution of the above type is sufficiently sensitive for the 
detection of sodium and yet is less sensitive toward potassium than reagents containing 
magnesium or zinc. A method is outlined and it is applied to the ordinary qualitative 
scheme as follows: 

“Acidify the filtrate from Group IV (magnesium having been precipitated along 
with barium, strontium, and calcium) with dilute sulfuric acid and evaporate carefully 
to dryness in a porcelain dish, finally heating to expel ammonium salts. After cooling 
treat the residue with 2 cc. of cold distilled water and stir for several minutes to bring 
the sulfates into solution. Finaily filter through a small filter. Divide the filtrate into 
two equal parts. 

Part I.—Test for potassium in the usual way with sodium cobaltinitrite, con- 
firming by means of the flame test. 

Part II.—Add 10-20 ce. of cobalt-uranyl acetate solution, stopper the test tube 
and shake thoroughly for two or three minutes. Allow the mixture to stand for at 
least five minutes. The formation of a yellow precipitate indicates the presence of 
sodium. 

NOTES ON THE PROCEDURE 


1. In case large amounts of these alkalies are present, the sulfate residue will not 


all go into solution. This is no disadvantage since the usual tests will be obtained. 

2. Care must be taken to use not more than 1 ce. of solution for the sodium test. 

3. The amount and speed of formation of the triple acetate precipitate in the 
test for sodium afford a valuable indication of the probable amount present. A. P. B. 

A Sensitive Test for Magnesium. W.L. Ruicu. J. Am. Chem. Soc., 51, 1456-7 
(May, 1929).—The use of the dye 0,p-dihydroxy-azo-p-nitrobenzene as an exceedingly 
sensitive test for magnesium has been used at Princeton for two years with excellent 
results, according to the author. Simple directions for preparing the dye are given. 
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It is employed in a concentration of 0.5% in 1.0% sodium hydroxide. The solution to 
be tested for magnesium is made slightly acid with dilute HCl and one drop of the 
reagent added. On making the solution alkaline with dilute sodium hydroxide, the 
characteristic sky-blue precipitate of the magnesium lake appears. If the amount of 
magnesium is very small, the stock reagent should be diluted 4 to 5 times with dis- 
tilled water. Since ammonium salts interfere with the sensitivity of the reagent, 
they should be ‘‘smoked off.’’ Nickel and cobalt give somewhat similar blue lakes 
but after removal of heavy metals with hydrogen sulfide, according to the regular 
scheme, the test is absolutely characteristic and much superior, in the author’s opinion, 
to the classical magnesium ammonium phosphate precipitate. A. P. B. 
Studies in Iodimetry. III. Copper as a Standard in Iodimetry. S. Poporr, 
M. JonEs, C. TUCKER, AND W. W. BECKER. J. Am. Chem. Soc., 51, 1299-1307 (May, 
1929).—In seeking to determine conditions under which it might be possible to employ 
copper as a standard in iodimetry, the authors have carefully investigated the following 
variables: concentration of potassium iodide, kind and concentration of acid, cuprous 
iodide, order of addition of reagents, time of standing, and presence of salts. They 
conclude that the concentration of potassium iodide may be varied between 4% and 
12% in neutral solution without affecting the results. They find that the solution 
should be neutral, 0.4 M acetic acid giving results 0.08% high and 0.1 M sulfuric acid 
0.2% high. Neither the time of standing, order of addition of reagents, or presence 
of cuprous iodide are found to influence the results when 4% KI is used in neutral solu- 
tion. They conclude that either copper sulfate solution or pure copper will serve satis- 
factorily as a primary standard provided the acid and salt concentrations are kept 
small. The authors point out the fact that what might be called the ‘‘short cut’’ 
method of withdrawing the cathode with the current still on and plunging into water 
during the course of the electrolytic determination of copper leads to an error of about 
0.3 mg. of copper. They recommend that the solution be siphoned off and continually 
replaced with distilled water, and that no departure from this standard practice be 
made. A. P. B. 
Studies in Iodimetry. IV. Potassium Permanganate as a Standard in Iodimetry. 
S. Poporr anp A. H. Kunz. J. Am. Chem. Soc., 51, 1307-11 (May, 1929).—The 
authors report the results of varving the acidity, amount of potassium iodide, time of 
standing, rate of addition of reagents, and light in titrations involving the use of po- 
tassium permanganate as an iodimetric standard. They find the optimum ccncen- 
tration of potassium iodide to be 6% in a final volume of 160 cc. and the optimum 
acidity to be 0.1 M sulfuric. Under these conditions they conclude that standing is not 
necessary previous to titration with thiosulfate, but that there is no appreciable oxi- 
dation of iodide ion by atmospheric oxygen even after standing for 10 minutes, pro- 
vided titrations are made in the dark. Manganous and potassium sulfates in con- 
centrations corresponding to 40 cc. of 0.1 N potassium permanganate are shown to have 
no effect under the specified conditions. APB. 
The Preparation of Hydrozoic 
|| Acid and Its Salts. W. Horn anp 
C ) G. Pyu. Z. angew. Chem., 42, 888- 
fh 91 (Sept. 7, 1929).—Alkaline and 
|| ' MANOMLTER alkaline earth salts of hydrozoic acid 
Hil . can be prepared easily and without 
aa LA any danger by preparing the acid 
| ow? under reduced pressure from sodium 
azide and sulfuric acid and treating 
| \ f + the acid with the proper hydroxide. 
| PUMP The sodium azide itself is prepared 
from sodium amide and nitrous oxide 
according to the well-known method 
of Wislicenus. The apparatus used 
for the preparation of hydrozoic acid 
under diminished pressure is shown 
in the figure. The flask K, contains 
: / a a solution of sodium azide. ‘The so- 
ra \ da) lution is of such a strength that a 5% 
acid is formed after the addition of 
an equivalent quantity of sulfuric acid. The flask K, contains the hydroxide of the 
alkaline or alkaline earth metal. The Wolff bottle W is also filled with the base in 
order to prevent any escape of hydrozoic acid. The dropping funnel contains the 
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proper quantity of dilute sulfuric acid. It is advisable to cool the flask Ky with run- 
ning water or ice. 

In order to prepare pure aqueous solutions of hydrozoic acid, the authors treat 
sodium azide with fluosilicic acid or oxalic acid. Barium azide is then precipitated 
with barium hydroxide; the salt is filtered and the free acid is liberated with sulfuric 
acid. 

The experimental conditions are stated for the preparation of potassium amide 
and potassium azide. A 30% yield of barium azide can be obtained by the action 
of ethyl nitrite on hydrazine hydrate and barium hydroxide. Lithium azide is pre- 
pared by metathesis from sodium azide and lithium chloride in a water-alcohol so- 
lution, L. S. 

TEACHING METHODS, AIDS AND SUGGESTIONS 


The High-School Science Library for 1928-1929. H. A. Wess. Peabody J. 
Educ., 7, 21-36 (July, 1929).—This is the fifth compilation of personally sampled 
library books which should be of interest to science teachers and ‘‘science fans.”’ Doc 
tor Webb retains the same classification, as in the former lists, of price groups and 
‘“‘seasonal arrangement.’’ The list also carries the same type of pointed and pithy 
characterizations for the different titles as has the former compilations. This year’s list 
includes 262 titles from sixty-nine different publishers. B. C.. Hy. 


KEEPING UP WITH CHEMISTRY 


The Truth about Aluminum. A. S. CusHMman. Good Housekeeping, 89, 100 
(Sept., 1929).—Some qualities commonly thought to render aluminum desirable for 
household ware are: silvery-white color, extreme lightness, high heat conductivity and 
high heat capacity. Tests, however, have shown that no appreciable advantage is 
held by aluminum in the last characteristic over other metals for such wares. 

Two kinds of aluminum are used for kitchen utensils: cast aluminum commonly 
containing from 5-7% of copper and sheet aluminum which is approximately pure 
metal. The chief impurity in this last form is from 0.1-0.2% of iron. There is also, 
usually, a very small fraction of a per cent of silicon in the sheet metal. This high de 
gree of purity is distinctly to the credit of the metal since corrosion is favored by in 
creasing quantities of other alloying metals. 

Tests were made of the effects of '/.% of acetic acid, both with and without the 
presence of salt, upon aluminum ware. The result was: 0.3 grain of metal dissolved 
per pound of the acid water used and 0.35 grain per pound of salted acid water used. 
Since aluminum salts are less poisonous than tin salts and 2.1 grains of tin per pound 
of food is permitted by the Food Inspection Board of the Department of Agriculture it 
is apparent that aluminum dissolved in ordinary cooking treatment holds a negligible 
menace to the consumer’s health. 

The effect of alkalis was tested by boiling !/2% alkali solution in an aluminum con- 
tainer for one hour. The result was 1.2 grains of aluminum dissolved per pound of 
solution boiled. Such a solution either with or without '/.% of salt showed no action 
after standing in contact with the metal for two hours at room temperature. 

Discoloration in alkali solutions was found to be due to the presence of iron either in 
the aluminum or in the water used in cooking. This discoloration can be prevented 
by use of a bare trace of vinegar to neutralize the alkali in the water. B.C. Hi. 

Some Alloys of Aluminum. G. M. Dyson. Chem. Age, Mo. Met. Sect., 21, 1-2 
(July 6, 1929).—A discussion of commercial aluminum, aluminum bronzes, duralumin, 
magnesium-aluminum alloys, die-casting alloys and aluminum solders. One of the 
best solders yet prepared contains 55% germanium, the high cost of which makes 
the solder impractical. E. R. W. 

Theories of Age Hardening of Aluminum Alloys. Can. Chem. & Met., Met. 
Sec., 13, 251-2 (Sept., 1929).—An extract from a recent paper delivered before the 
British Institute of Metals by M. L. V. Gayler and G. D. Preston of the National 
Physical Laboratory, Teddington, England, in which age-hardening in general, and- 
of aluminum alloys in particular, is discussed. Sy By) 

Production of Hydrochloric Acid. ANoN. Chem. Age, 21, 172 (Aug. 24, 1929).— 
Although hydrochloric acid may be easily made by direct union of the elements, the 
greater value of hydrogen for the preparation of ammonia or the liquefaction of coal 
tends to cut down its use in this synthesis. Several plants in the United States, Italy, 
and England are making use of the reaction which occurs when steam, chlorine, and car- 
bon are heated together forming hydrochloric acid and carbon dioxide. The eco- 
nomics of the process is discussed briefly. E.R. W. 
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The ao of Molten Zinc Chloride. R. THRELFALL. Chem. & Ind., 48, 
210T-237T (July 26, 1929).—A detailed description of a commercial process for the 
recovery of zine from the ash from galvanizing tanks and pickle liquor by the electrolysis 
of fused zine chloride. The by-product chlorine was used in the production of carbon 
tetrachloride. .R.W. 

The Electroplating of Cadmium from Cyanide Baths. I. R. WEsTBROOK. Can. 
Chem. & Met., 13, 241-4, 250 (Sept., 1929).—A survey of the electroplating of cad- 
mium from cyanide baths with a discussion of the effects of variations in concentra- 
tions of each individual constituent of such a bath. Bibliography. DiC. 1. 

The Action of Chlorine on Coal. A. Marsu, A. McCuL.ocn, AND E, ParRIsH. 
Chem. & Ind., 48, 67T-74T (July 12, 1929).—The authors discuss the results of 
extensive experiments dealing with this reaction. The quantity of heat evolved on 
chlorination appears to serve as an index of the liability of the coal to self-heat. The 
gaseous products of chlorination contain large quantities of hydrogen chloride. 

E. R..W. 

Elimination of Sulfur Compounds from Flue Gases. J. A. REAVELL. Chem. 
Age, 21, 103 (Aug. 3, 1929).—A discussion of the different methods of washing flue 
gases from large industrial plants for the removal of sulfur compounds so as to prevent 
pollution of the atmosphere. E. R. W. 

Starting Andes Copper’s Electrolytic and Refining Plant. C. B. New. Lng. 
Mining J., 127, 714-9(1929); C. A., 23, 3409 (July 20, 1929).—A description of the 
electrolytic and refining plant of the Andes Copper Mining Co. at Potrerillos, Chile, 
operation of which began in July, 1928. The equipment, arrangement, and early 
practice in the electrolytic department, where the leach solns. are electrolyzed, are 
discussed with brief mention of the breaking in of the refining furnace. Cc. E.M 

The Work of the Chemist in the Storage Battery Industry. B. Heap ann E. C. 
McKinnon. Chem. & Ind., 48, 689-91 (July 12, 1929).—An enumeration of the 
various stages in the manufacture of storage batteries which demand chemical control. 
Many lines of improvement dependent upon chemical research are pointed out. 

E. R. W. 

Process Development. A. D. Lirtie. Chem. & Ind., 48, 202T-9T (July 26, 
1929).—We look to the chemist for the initial demonstration of chemical processes, 
to the chemical engineer for their commercial development. Some details in the 
development of a type of cracking process to be operated at a gas works for the pro- 
duction of gasoline and a rich gas available for water-gas enrichment are presented 
as examples of the types of problems encountered in the development of a commercial 
process. E.R. W 

The Progress of Organic Chemistry since 1924. E. LEHMANN. Z. angew. 
Chem., 42, 839-44 (Aug. 17, 1929).—Continued from page 821 [See THIs JOURNAL, 6, 
2050 (Nov., 1929)]. General Part III. A review of isomeric phenomena. 1. Poly- 
merism. 2. Position isomerism. 3. Tautomerism. 4. ‘Transformations. L. S$. 

The Progress of Organic Chemistry since 1924. E. LEHMANN. Z. angew. 
Chem., 42, 853-6 (Aug. 24, 1929).—Continued from page 844. IV. Stereochemistry. 
1. Configuration. 2. Steric Interferences. 8. Rotation. 4. Racemization. 5. Ring 
Systems. LS: 

The Progress of Organic Chemistry since 1924. KE. LEHMANN. Z. anzgow 
Chem., 42, 869-72 (Aug. 31, 1929).—Continued from page 856 and end. <A review of 
ring systems. LE... 

Some Recent Advances in Inorganic Chemistry. W.C. Jonnson. Chem. Buill., 

6, 233-6 (Sept., 1929).—The opportunities today in inorganic chemistry are greatly 
increased by reason of the tools placed at the disposal of workers by the physical chemists. 

Some of the activities going on in the research laboratories of inorganic chemistry 
are passed in review by the author. Included in the procession are: the discovery of 
the new elements; hafnium, masurium, rhenium, and illinium; work in progress upon 
these new elements; new compounds of fluorine including a nitride, an oxide, and a 
chloride; germanium and gallium are listed as under study especially at Cornell Uni- 
versity ; and hydrides of boron, the alkali metals, and germanium are receiving attention. 

Recent additions to the periodic series of elements leave but two gaps in the Men- 
deléeff's table; a heavy halogen and an alkali metal below caesium. Some arresting 
properties of the hydrides illustrated by ‘“‘LiH is a true salt (and) yields hydrogen at 
the anode” upon electrolysis. B.C 

The Relation of Organic Chemistry to Biology. ANon. Chem. Age, 21, 80-1 
(July 27, 1929); see also Chem. & Ind., 48, 751-7 (Aug. 2, 1929).—A review of a lecture 
delivered by G. Barger, president of "the chemical section of the British Association 
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for the Advancement of Science. An historical outline of the development of bio- 
chemistry from the time of Scheele’s investigations of the organic acids to the modern 
problems of isolating vitamins. E. R. W. 

Organic Chemicals as Plant Stimulants. Syn. Org. Chem., 3, No. 1 (Oct., 1929).— 
Ethylene does not cause decolorizatioa in fruits by combining with the green coloring 
matter but by stimulation of the life activity of the plant. 

Many plants and bulbs go into a dormant state during which even carefully con- 
trolled conditions of temperature and moisture have little effect in promoting growth. 
As a result of recent studies of the effect of chemicals on the growth of plants, this 
dormant period has been greatly reduced. For instance, the dormant period of potatoes 
has been reduced two months, and lilacs which go dormant in July to blossom again 
the following spring, have been made to blossom in December. 

“Ethylene chlorhydrin was found to be one of the most effective agents, although 
many others, such as sodium thiocyanate, thiourea, ethylene dichloride, furfural, ethyl 
bromide, and vinyl chloride were also effective.” 

The plants were treated by exposure to vapors, or by the ‘dipping method.” 

H. H. KE 


Recent Researches on the Biochemistry of the Nitrogen Cycle. G. J. Fow er. 
Chem. & Ind., 48,.673-8 (July 5, 1929).—If one element might be named as_ being 
the most valuable of the elements, that element would be nitrogen. This is due prin- 
cipally to the difficulty of converting the vast store of atmospheric nitrogen to forms 
available for plant and animal growth. The author gives a general discussion of the 
following topics: sources of nitrogenous organic fertilizers, losses of nitrogen, protein 
formation and decomposition, nitrification, nitrogen fixation. E. R. W. 

Before You Drink a Glass of Milk. P. DEKruir. Ladies’ Home J., 46, 8-9 
(Sept., 1929).—Alice Evans, ‘‘the humble milk bacteriologist from the dairy division’’ 
of the Federal Department of Agriculture has found and proved to the satisfaction of 
the scientific world that the microbe which causes the cows of the best of America’s 
prize herds of cattle to lose their unborn calves is the same ‘‘bug’’ that is responsible 
for the not so well-known Malta fever. The implications of this discovery are but 
slowly filtering out to the general public. Practically no herd of any size is free from 
the infection of the first-named kind and that means every glass of unpasteurized milk 
menaces its drinker with the germs of Malta or undulant fever. In convincing the 
American pubtic of the certainty of her discovery Miss Evans has a number of appreciative 
and very earnest workers including: Charles M. Carpenter of Cornell University, A. V. 
Hardy of Iowa, Doctor Giordane of South Bend, Indiana, and Walter Malcolm Simpson 
of Dayton, Ohio. General public acceptance of her findings means universal pasteuri- 
zation. B..C. B. 

A Comparison of the Atomic Weights of Terrestrial and Meteoric Nickel. III. 
The Analysis of Nickelous Bromide. G. P. BAXTER AND S. IsHrmmaRu. J. Am. Chem. 
Soc., 51, 1729-385 (June, 1929).—In two recent investigations directed by the senior 
author on the atomic weight of meteoric nickel, analyses have been made of nickelous 
oxide and nickelous chloride. The source of the meteoric nickel was the same in both 
of these investigations. In the present paper meteoric nickel from another source 
was used and the nickelous bromide-silver ratio determined by weighing the bromine 
as silver bromide. A rather complete summary of the method is given, together with 
the results of fourteen analyses in four series. As before, the isotopic composition 
of meteoric nickel is found to be the same as that of terrestrial nickel. The atomic 
weight of nickel given by this investigation is 58.694 and the average of the most recent 
determinations of this constant is stated by the authors to be 58.697. py, ap > al 22 

The Atomic Weight of Antimony from Different Sources. R. K. MCALPINE. 
J. Am. Chem. Soc., 51, 1745-50 (June, 1929).—Muzaffar in 1923 published work 
tending to show that antimony from different sources varied in its atomic weight from 
121.14 to 122.37. In 1927 Krishnaswami reported that he could discover no such 
variation. ‘The author in the present article presents the results of an investigation _ 
using ores obtained from the same source as those used by Muzaffar and using his 
method. They conclude with Krishnaswami that there is no evidence of variation 
in the atomic weight of antimony from different sources, as tested. A. Pe i 

Fundamental Research Program. H.S. Tayior. Oil & Gas J., 27, 120 (1929).— 
Review of the results so far obtained in the Am. Petroleum Inst. research projects. 

C. BE. M. 

The Biochemistry of Pectin. A.G. Norman. Sci. Progr., 24, 263-79 (Oct., 1929). 
The constitution cf pectin, the nature of pectic substances in plants, the biological de- 
composition of pectin, and some commercial aspects, are discussed. A... C. 
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HISTORICAL AND BIOGRAPHICAL 


Commemoration of Fiftieth Anniversary of the Enunciation of the Phase Rule by 
Josiah Willard Gibbs. Review of the Chemisch Weekblad, 23 (Sept. 18, 1926).—The 
number of the Chemisch Weekblad of September 18, 1926, is in commemoration of the 
fiftieth anniversary of the enunciation of the Phase Rule by Josiah Willard Gibbs in 
1876 and is given over entirely to the ‘‘Phasenleer’’ developed from this great law. The 
monumental work of Gibbs remained buried in the Transactions of the Connecticut 
Academy of Sciences until revived by the Dutch scientists Rijn van Alkemade and 
Bakhuis Roozeboom about 1884. Since then the graphical treatment of heterogeneous 
equilibria has occupied a prominent place among the benefits of physical chemistry and 
has proved an invaluable aid to both science and industry. 

The present number of the Weekblad is dedicated both to Gibbs and to the 
Dutch scientists whose eminent work in this field has made the science of heterogeneous 
equilibria truly a Dutch science. There is an introduction by the Editor, Jorissen, fol- 
lowed by articles in Dutch, German, French, and English upon the following subjects: 

2 he Work of J. Willard Gibbs,” by Henry Le Cuareuier. (French.) 

“J. Willard Gibbs,”’ taken from the Autobiography of Wilhelm Ostwald. (German.) 

“The Fundamental Equation of Willard Gibbs,” by W. LasH MILLER. , nee? 

“‘H. W. Bakhuis Roozeboom,” by F. A. H. SCHREINE MAKERS. (Dutch. 

“The Influence of the Work of J: Willard Gibbs on the Development of Metallurgy,” by G. Tam- 
MANN. (German.) 

‘The Importance of the Phase Rule in Petrography,” by J. H. L. Vocr. (German.) 

“On Border-Line Cases of Heterogeneous Equilibria,” by J. J. VANDAAR. (Dutch.) 

“The Phase Rule in Allotropy,” by J. W. TERwEN. (Dutch.) 

“The Phase Rule of Gibbs in Industry,” by F. G. Donnan. (English.) 

‘The Scientific Work of Prof. F. A. H. Schreinemakers,” by F. A. FrEETH. (English.) 

“Prof. F. A. H. Schreinemakers,”’ by W. C. De Bacir. (Dutch.) 

The articles are all written by eminent scientists and all bear testimony to the 
great importance of the Gibbs’ Phase Rule and show its wide-spread applications in 
industrial processes. ‘They also give tribute to the great Dutch scientists: the pioneers, 
Rijn Van Alkymade, van’t Hoff, and Roozeboom whose construction of phase equilib- 
rium diagrams gave rise to the great science of thermodynamic chemical geometry, 
and to their students and followers; Schreinemakers, who developed the science in such 
a masterly fashion, Cohen and Smits. The Dutch physicists, van der Waals, Kamer- 
lingh Onnes, Kuener, Keesom, Crommelin, etc., are not forgotten. 

Particular attention should be given the tribute paid by the eminent Schreine- 
makers to his professor and master, H. W. Bakhuis Roozeboom. 

Bakhuis Roozeboom was one of the professors at the University of Leiden and in 
his studies became interested in heterogeneous equilibria. The work was undertaken 
at the suggestion of van der Waals and resulted in the awakening and revivifying of 
Gibbs’ work which had remained buried for so many years. At the start of the work, 
the task seemed overwhelming for the field was so entirely new and without sign-posts, 
but with characteristic enthusiasm and untiring zeal, Roozeboom bent all his efforts 
to overcome the difficulties besetting his path. His farsighted vision saw in the work 
of Gibbs a new tool at hand for use in the solution of many problems and his work 
opened up an entirely new region of thought and experiment. His studies of crystal- 
lization of solid solutions and on coexistent phases in the iron—carbon system created 
the modern’ science of metallic alloys and gave metallography its secure theoretical 
foundations. 

He was greatly inspired by Van Bemmelar, whose assistant he was and whose 
enthusiasm awakened that of Lorentz and Kamerlingh Onnes, the latter’s assistance 
being of great aid in experimental difficulties. Lorentz lent much of his greater knowl- 
edge in solving theoretical problems to the young scientist who was thereby enabled 
to bring his work to a successful end. 

The work carried out under his leadership at the University of Amsterdam so 
widened the realm of the phase rule that it stands as a great monument to this eminent 
master of Dutch scientists, among whose followers such great thermodynamicists as 

van’t Hoff and van Laar are numbered. 

The fact that his death was so untimely and took him from the midst of his great 
work is to be regretted by all friends who admired him as master, pupil, and scientist, 
but his name stands, nevertheless, in the land where the science of the phase rule has 
grown and flourished, as that of its foundation builder and great master. C. E. M 

Hendrik Willem Bakhuis Roozeboom. F. A. H. SCHREINEMAKERS. Chemisch 

‘eekblad, 23, 412-3 (Sept. 18, 1926). See abstract above on ‘‘Commemoration of 
Fiftieth Anniversary of the Enunciation of the Phase Rule by Josiah Willard Gibbs.”’ 
Co. ME, 
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Edwin Emery Slosson, 1865-1929. Sci. News Letter, 16, 250-4, 258, 263-4 (Oct. 
26, 1929).—Tributes to Dr. Slosson, who died at his home in Washington, D. C., on 
October 15th. List of writings. Quotations from his well-known books and writings. 


Cover photograph. M. W. G. 
Edwin E. Slosson. News Ed., Ind. Eng. Chem. 7, 4 (Oct. 20, 1929).—Bio- 
graphical with portrait. M. W. G. 


Friedrich August Kekulé. Nature, 124, 382 (Sept. 7, 1929)—On September 7 
occurred the centenary of the birth of the German chemist Kekulé. Friedrich August 
Kekulé, born on Sept. 7, 1829, was sent from the Darmstadt Gymnasium to Giessen 
to study architecture. He had already displayed remarkable ability and at Giessen 
was attracted to chemistry by the lectures of Liebig. At twenty-one years of age he 
published his first piece of research. A year spent in Paris led to an acquaintance with 
Dumas, Wurtz, Cahours, Regnault, and with Gerhardt, whose treatise on organic 
chemistry he read in manuscript. A year or two later Kekulé became assistant to Sten- 
house at St. Bartholomew’s Hospital, London, and it was in London, as is known from 
his addresses, that his ideas with regard to structural chemistry began to take shape. 
In 1856 he became a Privatdozent at Heidelberg; in 1859 professor of chemistry in the 
University of Ghent, and in 1867 he was called to Bonn, where he found himself head 
of the palatial laboratory just erected to Hofmann’s design. Kekulé had already in 
1858 published his views on the linking of atoms, and in 1865 his memoir on the theory 
of the structure of benzene, containing what Japp in 1898 called the most brilliant piece 
of scientific prediction in the whole range of chemistry. Distinguished as a thinker, 
teacher, and investigator, Kekulé’s merits never lacked recognition; he was féted 
three times by his students, and in 1895 the German Emperor ennobled him with the 
title Kekule von Stradonitz. It was then he dropped the accent on the final e. He 
died of heart failure on July 13, 1896, and seven years later his statue was erected in 
front of the laboratory at Bonn. Among.his students were Baeyer, Ladenburg, Dewar, 
Thorpe, van’t Hoff, and Japp, the last of whom in 1898 delivered the Kekulé Memorial 
Lecture to the Chemical Society. C..E. M. 

Two Noteworthy Centenaries—Griess and Kekulé. Chem. & Ind., 48, 870-1 
(Sept. 6, 1929).—Recently were ce!«.rated two centenaries which, it is safe to say, 
no single organic chemist, and partic::‘ariy no one associated with the dyeing industry, 
would care to,overlook. Griess, w! svery of the diazo-reaction is of such funda- 
mental importance to the manufacture of Uyes, was born on September 6, 1829, while 
Kekulé, whose ring formula for benzene has been so significant in the development of 
organic chemistry, entered this world on the following day. 

Johann Peter Griess was born at Kirchhosbach, Hesse-Cassel, and studied at the 
Polytechnic at Cassel, then in the University of Jena, and later under Kolbe at Marburg. 
Subsequently, in 1858, he came to London as assistant to A. W. von Hofmann at the 
Royal College of Chemistry (now the Royal College of Science, forming part of the 
Imperial College of Science and Technology), and in 1862 was appointed chemist to 
Messrs. Allsop & Sons, of Burton-on-Trent. He died at Bournemouth on August 30, 
1888. His discoveries of the preparation and remarkable properties of the aromatic 
diazo-compounds were published in a series of papers between 1859 and 1863. While at 
Burton he still found opportunity to carry on researches in pure chemistry, and made 
important additions to the knowledge of dyes and of betaines. 

Friedrich August Kekulé von Stradonitz, who was born at Darmstadt, intended 
to become an architect, but was charmed into the study of chemistry by his fellow towns- 
man, Liebig, whose lectures at Giessen he attended. After studying with Dumas in 
Paris, he also proceeded to London, where he spent two years as assistant to Stenhouse 
at St. Bartholemew’s Hospital. After another two years at Heidelberg, Kekulé was 
appointed to the chair of chemistry at Ghent, and in 1867 to that at Bonn, where he 
remained until his death on July 13, 1896. Kekulé has been aptly described as the 
founder of modern structural chemistry, which dates from the publication in 1858 of 
his paper “On the constitution and metamorphoses of chemical compounds and on.- 
the chemical nature of carbon,’’ and is based on his recognition of the quadrivalency of 
carbon. It is curious that at first Kekulé did not seem to possess the full courage of 
his convictions, and it is of interest that similar views were put forward independently 
by Couper. The idea of the carbon skeleton provided a firm basis for the solution of 
problems concerning molecular structure, the work also being facilitated by Kekulé’s 
revival of graphic formulas, while in 1865 there was made his famous proposal to regard 
benzene as an example of a closed-chain hydrocarbon, The stupendous development 
of organic chemistry which has resulted from this contribution is patent to the world, 
and, indeed, it has been said that Kekulé’s memoir on the benzene theory is the most 
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brilliant piece of scientific prediction to be found in the whole range of organic che ane 
W. 

Peter Griess, the Founder of the Chemistry of the Azo Dyes. H. Ph tlle 
Chem.-Ztg., 53, 619-20 (Sept. 4, 1929).—A biography on the occasion of his 100th 
birthday. 14. Os 

Death of Professor W. H. Perkin, F.R.S. Chem. Age, 21, ~ (Sept. 21, 1929).— 
“We regret to announce the death of Professor W. H. Perkin, 1 Se: Ww aynflete 
Professor of Chemistry at Oxford, which occurred on Tuesday, at Oxford, at the age of 
69. 

“William Henry Perkin was the eldest son of Sir William Henry Perkin, F. R. S., 
founder of the coal-tar dye industry, and was born at Sudbury, Middlesex, on June 17, 
1860. He received his early education at the City of London School, and in 1877 
began the serious study of chemistry at the Royal College of Science, under Professor 
Edward Frankland. At the age of 19, he went to the University of Wiirzburg, to 
work under Wislicenus, «1:1 in 1882 he published his first original research (on cenanthol) 
in the Berichte. He took the degree of Ph.D., and then migrated to Munich to became 
a Privatdozent in the chemical department of that university, where for the next three 
years he worked in association with Baeyer. It was at Munich that Perkin began 
his work on the synthesis of the polymethylenes, which laid the foundation of his great 
reputation. 

“In 1887, in which year Perkin married Mina, daughter of the later Mr. W. T. 
Holland, of Bridgwater, he was appointed professor of chemistry at the Heriot-Watt 
College, Edinburgh, where, in an investigation on berberine, he began his masterly 
researches on the alkaloids; and in 1892 he was appointed professor at Manchester 
University. In the twenty years during which he held this post a very large number 
of papers recording the investigations of Perkin and his pupils appeared. They dealt 
with camphor and allied compounds, with the coloring matter of log wood, and with 
the alkaloids. In 1912, Perkin was appointed Waynflete Professor at the University 
of Oxford, in succession to William Odling, which position he held until his death. 
In Oxford, he continued his investigations, dealing mainly with the constitution of 
a number of alkaloids. During the war he was frequently consulted on special points 
arising out of military activities. From 1916 onward, he directed research for British 
Dyes, Ltd. (which afterward became the British Dyestuff Corporation, and is now 
merged in I. C. I.). In 1924, he was appointed Director of Research to the company, 
and was also appointed to the board. 

“Elected a Fellow of the Royal Society in 1890, he was president of the Chemical 
Society from 1913 to 1915, and a member of the council of the Royal Society for two 
periods (1904-5 and 1908-10). He received the Longstaff Medal of the Chemical 
Society in 1900; while the Royal Society awarded him both the Davy Medal (1904) 
and the Royal Medal (1926). He was a Fellow of Magdalen College, Oxford; a corre- 
sponding member of the Academies of Bavaria and Gottingen; a member of the Royal 
Society of Upsala; a correspondent of the Institute of France; an Honorary Fellow 
of the Royal Society of Edinburgh; and a foreign honorary member of the American 
Academy of Arts and Sciences and of the Belgian Academy of Medicine.” FE. R. W. 

Paracelsus. Laboratory, 2, 51 (1929).—A short biography of the founder of 
pharmacology, with portrait. A 3 els al 

James Watt. I. N. Houmes. J. Eng. Education, 20, 46-77 (Sept., 1929).—A 
review of James Watt’s life and influence with a brief chronology appended. M. W. G. 

The Royal Polytechnical College (Copenhagen). P. VinpiInc. TJekniska Féren- 
ingens 1 Finland Férhandlingar, 49, 135-9 (1929).—The Royal Polytechnical College 
in Copenhagen was founded in 1829 by the discoverer of electro-magnetism, H. C. 
Oersted, who also was its first director. From the beginning Oersted insisted that a 
thorough and general training in natural science is necessary for the student to make 
any practical use of it. His views prevailed over those which would have emphasized 
practical training in the curriculum. Oersted’s opening speech was entitled ‘‘The 
Cultural Value of Applied Science.”” The degree given by the institution is: ‘‘Poly- 
technical Candidate.’’ ‘This is in conformity with the degrees given by the University 
of Copenhagen for completed studies in law and theology, which originally gave the 
student the privilege of becoming a candidate for public offices. By 1890, a total of 
495 degrees had been granted; by 1926, 3465, and py 1929, 3827. The employment 
of engineers in Denmark began with the development of the sugar and alcohol indus- 
tries in the period 1870-80. Among the important scientists connected with the 
institution have been, L. A. Colding, whose work on the mechanical equivalent of heat 
secures his place with ‘that of Mayer and Joule; and the thermochemist, Julius Thomsen, 
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who was director from 1883 to 1892. Asan example of the value of technical education 

to society it is stated that Thomsen’s processes for the utilization of cryolite have given 

the Danish government a revenue sufficient to cover all the expenses of the institution. 
Hans C. Duus 


EDUCATIONAL MEASUREMENTS AND DATA 


A Study of Class Size, Teaching Efficiency, and Student Achievement. J. R. Kirk. 
Phi Delta Kappan, 12, 59-61 (Aug., 1929).—This is a study made of two psychology 
classes, one seventy in number and the other thirty-five. By means of pairing upon 
a basis of equality of I. Q.’s, English scores and faculty ratings in other subjects, the author 
found two groups of students, twelve in each, of almost identical abilities. In terms 
of these paired individuals there was little difference in the achievements of the stu- 
dents in the two different sized classes. The slight difference found was in favor of the 
students who had had their work in the larger class. 

When unpaired but otherwise similar groups were studied the difference in achieve- 
ment was slight but still to the advantage of the students in the larger group. 

Some questions raised in the paper’s conclusions are: (1) Is it not wasteful to 
have classes as small as fifteen? (2) Should accrediting agencies restrict capable 
teachers to small classes? (3) May one way out of the excessive cost of college edu- 
cation not be found in increased class size? » ©. H. 

High Schools Best for College Preparation. Epir. School, 50, 388 (Aug. 15, 
1929).—A study of the records of freshmen students in the classes of 1929 and 1930 
in Harvard University indicates that students coming from public schools are better 
prepared to pursue college work than are those from private schools. Of students mak- 
ing good records, a larger relative percentage came from the public schools; while the 
relative percentage making unsatisfactory records or who were forced to leave school, 
was smaller. S H. T. B. 

Can Pupil Failure Be Reduced? Epir. School, 50, 388 (Aug. 15, 1929).—‘‘About 
one-third of the students repeating a grade improve the second time that they go over 


the work.”” A recent experiment conducted in Long Beach, Calif., indicates that stu- 
dents of average ability make greater progress when given a trial promotion than 
when compelled to repeat a grade. a. T. Bs 


Individualized Instruction in Relation to General Science Teaching. M. E. 
Quick. Nature & Sci. Educ. Rev., 1, 7-20 (Oct., 1928).—This study deals with the 
general problem of the individualization of science instruction. The organization 
of individualized lesson material is the most important topic considered. The experi- 
mental studies included have some bearing on determining the organization and value 
of individualized lesson material in general science teaching. 

The following statements summarize briefly the three sections of the study: 

Part I. 1. The problem of individualization of instruction has become increas- 
ingly important in the last decade. 

2. Certain forms or types of individualization have developed which are widely 
known and accepted. 

3. The elements of these plans, for example, of the Dalton Plan, are used as a 
basis of adaptation of individual instruction in classrooms, where no general provision 
is made in the curriculum for individualization. 

4. The problem of individualization is still in the developmental stage and presents 
unsolved problems. 

5. This study attempts to show some variations and suggestions as to the problem 
of how to organize individualized lesson material. 

Part II. 1. General science teaching presents the problem of providing for in- 
dividual activity and progress. 

2. An adaptation of the unit method is used as the basis for the development of 
individualized lesson material in Detroit. 

8. According to a study of available individualized lesson material used in general. 
science teaching, there are four principal types which are outlined as follows: (a) in- 
formal work sheets; (6) formal study and report sheets; (c) modified Dalton or contract 
plan; (d) socialized contract plan. Samples of these types are included in the study. 

Part III. Previous experimental learning studies refer largely to the problems of 
individual laboratory work and supervised study. 

The experimental studies reported do not show sufficient evidence to justify any 
definite conclusions regarding the best type of organization or value of the use of indi- 
vidualized lesson material. This section, however, presents some interesting variations 
in the use and preparation of contract plans. 
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A study of this material might suggest certain points for consideration in regard 
to the organization of material for individualization in general science teaching. 

1. Individualized lesson material should be organized with the purpose of pro- 
viding the pupil with an approach to the scientific method of thinking and problem 
solving. 

2. Pupils should be stimulated to set definite goals and thus provide situations 
which arouse interest, initiative, and personal motive. 

3. Most pupils are capable of directing to some extent their problem-solving 
activities. 

4. Additional stimulating and challenging material should be provided for the 
pupils of greater ability within the group. 

5. More provision should be made for group discussion and group activity. 

6. Practice may be given indirectly in methods of self-correction and self-testing 
of accomplishments. 

7. Pupils are capable of sharing responsibility in the actual work of preparation 
of plan material. 

These points are not stated on the basis of experimental evidence, but only represent 
a point of view which involves further study and consideration. ; M. 

The Status : Science ree py he in the Secondary Schools of Mississippi. Part I. 
C. Cain. Nat. & Sct. Educ. Rev., 1, 71-9 (Jan., 1929).—A survey. C. E. M. 


THE METHODS AND PHILOSOPHY OF EDUCATION 


High-School Laboratories Are Waste. ANON. School, 40, 916 (Aug. 29, 1929).— 
It has been found that there is little difference between the results obtained in the 
teaching of science by the lecture-demonstration method and the laboratory method. 
A series of tests of students of equal ability, who had studied science under one or the 
other method, showed more knowledge to be imparted by the former, and the retention 
of knowledge to be slightly greater under the latter method. The lecture-demon- 
stration method would permit many schools which cannot afford laboratory equipment 
to introduce science into the curricula. 

Reduction in the number of scientific principles taught is reeommended. Science 
teachers have been inclined to “teach too much fact and to use problems relating to 
fundamental principles far too little.” HH. £8. 

Small Personalized Colleges. B. I. BEty. School, 41, 26 (Sept. 12, 1929).— 
Dr. Bell believes that the college today is the weakest link in the system of higher edu- 
cation. ‘There are both extremes, the large city university and the small independent 
college. ‘The city colleges are objectionable because of the size of their student bodies, 
the hurry, noise, nervous strain, and conditions under which both the students and 
faculty must live. The small college is at fault due to the fact that its faculty is denied 
opportunity for further research and growth. 

“There is a possibility of the creation of small, intimate, personalized, and relatively 
secluded undergraduate colleges within the university itself, each largely self-governed 
and living its own life, but all taught by scholars firmly banded to one another and to 
the research scholars in the common life of the university—small colleges with a uni- 


os 


versity mind.” PH. FT. B. 
Teach Appreciation. Epir. Chem. Bull., 16, 240 (Sept., 1929).—A small pro- 
portion of the students who, each fall, fill our laboratories ever become chemists. ‘“‘If 


they gain, as many do, a few facts and a great dislike (for the subject), their learning 
will be of little value. But if the science can... allow them, by their own efforts, to 
open new doors. . . so that they catch a glimpse of the beauty and dignity of the natural 
world, then with their knowledge they will have gained understanding, and their lives 
will be enriched and enabled.” B. ©. Hi. 

Democracy in American Higher Education. W. S. Brooxs. Education, 50, 
26-30 (Sept., 1929).—Even though our college groups may be democratic with respect 
to wealth and social position, the writer contends that entrance examinations or the 
presentation of a high-school diploma is not sufficient to insure no distinct groups and 
no genuine differences in college students. 

Steps suggested to overcome this situation are: (1) admit students on probation, (2) 
require special examinations, or (3) section students according to ability shown in 
preliminary tests. 

.If our college education is to be truly democratic, we must expect to give each 
student more nearly what he individually needs, and to require more nearly what his 
capacity can give us.” oo. & 

Secondary Science Education. C. G. Fraser. Can. Chem. & Met., 13, 245-8 
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(Sept., 1929).—A discussion of the problems facing the science teacher, with special 
reference to conditions in Ontario, and the increasing relative importance of the sciences 
in industry and every-day life. B.C. E.. 


THE PHILOSOPHY OF SCIENCE 


Science as a Source of Ideas. M.Luckresu. Sci. Mo., 29, 236-42 (Sept., 1929).— 
About 300 years ago the greatest idea of all ages took definite form. It was the idea 
of science—that nature was ruled by law and could be understood. Galileo, one of the 
first standard bearers of the new idea, tested a long-standing belief by dropping two 
balls of the same size but of different weight from the same height and found that 
Aristotle and all who believed with him for two thousand years were wrong. Science 
is the organization of facts into relationships. These relationships are supplemented 
by hypotheses and theories which are tested with more facts. Finally the relationship 
isalaw. Individual facts can be put together in various patterns. ‘These more or less 
complete patterns are ideas. In this way the scientist or others, may create valuable 
ideas. Since it is inconceivable that any new ideas can arise from a single fact, it may 
be concluded that all eventually valuable ideas are constructed from systematized knowl- 
edge, 7. e., science is the source of the material of all valuable new ideas. G. W. S. 

Science and Labor. A. D. LitrLE. Chem. & Ind., 48, 161T-7T (July 12, 
1929). President’s Address. Does science threaten to cause the destruction of our 
civilization? Should workers dread the machine with its consequent displacement of 
labor? Monuments remain to tell us of the time that the slaves of Greece and Rome 
outnumbered the freemen. The serfs of Europe in the middle ages were but little 
better off than slaves. Science and the machine has played no little part in the emanci- 
pation of the worker. In the United States 300,000 people are employed in factories 
making electrical equipment, 400,000 persons are directly engaged in the operation of 
telephone systems, 3,692,665 persons are directly employed in the automobile industry. 
Science and the machine have cut down the time cost of living, our schools must in- 
struct us in the use of leisure time. E.R. W. 


PROFESSIONAL 


Research in College Teaching. C. W. Stone. Pili Delta Kappa, 12, 36-7 
(Aug., 1929) —Many colleges are engaged in some sort of experimental work for the 
improvement of college classroom teaching. Only two institutions, the Universities of 
Minnesota and Oregon, “‘have definite plans for evaluating their departures.” 

The State College of Washington is making plans through a voluntary committee, 
to study experimentally some of the present teaching practices of its faculty. Included 
in these studies will be: the effect of the size of classes upon learning efficiency; relative 
merits of lecture vs. discussion methods; comparative worth of the problem over 
against the textbook method; results of late afternoon class work as compared with that 
done in the early morning periods and—-perhaps—the relative teaching value of demon- 
stration experiments in science in contrast with individual laboratory work. 

Seven suggestions for carrying forward such studies include some ways of main- 
taining experimental conditions; how to measure student progress; and on getting 


outcomes desired early before the students. B.C. 
When Is a Teacher Not a Teacher? M. McConn. North Am. Rev., 228, 410 
(Oct., 1929).—Criticism of the college professor as a teacher. G. H. W. 
Quantity versus Quality in University Faculties. Y. HENDERSON. Science, 70, 
238 (Sept. 6, 1929). G: H.W. 
Objectivity in the Improvement of Socialized Procedures in the High School. 
R.E. McConneuwi. Education, 50, 17-21 (Sept., 1929).—Factors involved in successful, 


socialized recitation as given by the leading authorities were collected and classified, 
according to (a) teacher activities and (b) student activities, in a questionnaire which is 
intended to aid a supervisor in quickly determining the weaknesses of a teacher. 

Fe. EK. 

The Librarian and the School Faculty. P. C. Caruson. Peabody J. Educ., 7, 
13-7 (July, 1929).—The contention is made that librarians should be trained every 
whit as well as teachers. On the other hand the author asks that librarians should 
have a rank on the school faculty on a par with that of the teachers. 

Librarians should recognize that their interest in books is not enough. ‘Their 
high calling is rather to see and render the service to which books can be placed. Arnold 
Bennett has said, ‘‘(If library board would spend) less on books and more on an edu- 
cated staff, far better results would be obtained.” B.€.. Ey: 
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MISCELLANEOUS 

Space, Time, and Einstein. P. R. Heyy. Sct. Mo., 29, 230-5 (Sept., 1929).— 
A very clear, nonmathematical and interesting discussion of the primary foundations 
upon which Einstein’s theory rests. GOW.S. 

Chemical Engineering Examinations. ANON. Chem. Age, 21, 82-3 (July 27, 
1929).—A selection of questions asked in a recent examination for associate-member- 
ship in the Institution of Chemical Engineers. E. R. W. 

The International Relationship of Minerals. ANon. Chem. Age, Mo. Met. 
Sect., 21, 9-11 (Aug. 3,.1929); see also Chem. & Ind., 48, 779-80 (Aug. 9, 1929).— 
Extracts from an address delivered by Sir Thomas Holland to the British Assoc. for the 
Adv. of Science. No nation has in its own right minerals enough to supply all its needs. 
The two nations which come the nearest to having enough for their own needs are the 
United States and the British Empire. If these nations, ‘‘agree in refusing to export 
mineral products to those countries that infringe the Kellogg Pact, no war can last very 
long.” FE. R.W. 

Need for an International Repository for Original Research Data. R. W. TuHar- 
CHER. Science, 70, 167 (Aug. 16, 1929). G. H. W. 

A Unified System of Presenting Bibliographies. J. L. St. Jon. Science, 70, 
217 (Aug. 30, 1929)—The desirability of a unified system is presented. The name- 
date type 1s preferred. One of the items from a sample bibliography reads thus: 
Bailey, C. H., and Sherwood, R. C. 

1926. Relation of crude protein content of flour to loaf volume. 


Cereal Chem. 3 : 393-402. G. H. W. 


Useful Acids Made from Sawdust. Indications of a possible future use for the 
sawdust that now makes useless and troublesome mountains around sawmills were 
contained in a paper presented recently before the Minneapolis meeting of the American 
Chemical Society by Prof. W. H. Peterson, R. J. Allgeier, and Prof. E. B. Fred'‘of the 
University of Wisconsin. In a coéperative chemical-bacteriological research program, 
they havé discovered how to make the powdery wood waste into acetic acid, the active 
principle of vinegar, and lactic acid, which is what makes sour milk sour. Both these acids 
have industrial uses ‘hat render their domestic significance an entirely secondary matter. 

Three steps were involved in turning wood into acid. The first was turning it into 
sugar, which was done by the old familiar method of treating it with a strong chemical, 
such as sulfuric or hydrochloric acid. Then the pulp was further treated with a carbo- 
hydrate-converting enzyme contained in malt sprouts. Finally the process was com- 
pleted by the addition of a microérganism that has the power to ferment both hexose 
and pentose sugars into acid. 

From 80 to 90 per cent of the sugar present was fermented, the resulting mixture 
of acids consisting of ten parts of lactic to one of acetic. Wood sugar produced by the 
Bergius process in Germany fermented equally well and gave the same yield and ratio 
of products.—Science Service 

Men Breathe Automobile Exhaust Fumes to Test Safety of Vehicular Tunnel. 
The U. S. Bureau of Mines, in coéperation with the bridge and tunnel commissions of 
New Jersey and New York, has recently conducted an experiment to discover whether 
persons exposed for long periods of time to the exhaust fumes in the Holland Vehicular 
Tunnel would become ill 

Six men volunteered to breathe the fumes for from four to seven hours each day 
over a period of 68 days. The gas mixture used in the experiment contained 2, 3, and 4 
parts of carbon monoxide to 10,000 parts of air. Some of the men had frontal head- 
aches after breathing the mildest mixture for 3!/2 hours and after an exposure of only 
1'/. hours to the strongest mixtures. After four hours of exposure to the 4-part mixture 
the blood had absorbed the gas to an extent of 30 per cent. No serious effects were 
noted in the short time that it would take to drive through the tunnel.— Science Service 








local interest rightfully belong to this Section. 


will be largely obviated. 


that they be described in some detail. 


Agricultural and Mechanical College of 
Texas. At this institution six graduate 
fellowships of $600.00 each have been 
established, the recipients of which do 
their thesis work on cottonseed-oil mill 
problems. It is probably a well-known 
fact that this college also has a complete 
cottonseed-oil mill, given by the Texas 
Cotton Seed Crushers’ Association at a 
cost of $15,000.00. The graduate stu- 
dents and the senior chemical engineer- 
ing students specializing in this work 
operate the mill throughout the school 
year. The graduate fellowships were given 
by the following: Mr. S. W. WiLpor, 
Southland Cotton Oil Company, Paris, 
Texas (one). Mr. J. C. Jongs, Abilene 
Cotton Oil Company, Abilene, Texas 
(one). THe Texas CoTron SEED CRUSH- 
ERS’ ASSOCIATION (two). THE INTER- 
STATE COTTON SEED CRUSHERS’ ASSO- 
CIATION (two). 

The department of chemistry and 
chemical engineering of the A. & M. 
College of Texas has just occupied a new 
chemistry laboratory unit. The build- 
ing cost approximately $100,000.00 and 








Local Activities 





Purpose and Organization 


The purpose of the Local Activities Section of the JouRNAL oF CHEMICAL Epucatron is briefly 
but clearly stated in its title. Any items of local news from institutions, A. C. S. Sections, Teachers’ 
Associations, or other organizations which are of such a nature as to make them of more than purely 

The responsibility of reporting items for this section rests entirely with the local institutions and 
organizations, It is desirable to have a representative appointed to report news regularly. Suitable 
material sent to the editorial office before the 20th of each month will be published in the following 
month’s journal. The Editorial Staff must necessarily reserve the right to abridge or totally reject 
any items submitted. If the following suggestions are followed, however, the necessity for such action 


Material to Be Reported 


Notices of local scholarships or fellowships and announcements of new or unusual courses in chemi- 


5: 
cal education or special fields of chemistry. 

2. Reports of dedication of new science buildings, stressing the unique features. 

3. News notes concerning activities of prominent scientists and educators and of the honors and 
awards made to them. 

4. Promotions within, or changes of, personnel of a department. 

5. Notices of any special gifts to chemical organizations or departments—as fellowships, endowments, 
laboratory gifts, library gifts, etc. ; 

6. Accounts of meetings, social functions, exhibitions, chemical entertainments, etc., which might be 


suggestive to other organizations. Where original or unusual features are included, it is desirable 


Any subscriber to the JouRNAL, desiring new teaching position or seeking eligible candidate for 
teaching vacancy, is entitled to two free announcements yearly in this column. 


accommodates students in general chem- 
istry. 

Dr. R. B. Warte has resigned from 
the staff of the department of chemistry 
and chemical engineering as associate 
professor of analytical chemistry. Mr. 
J. K. Buum of North Carolina has been 
added to the staff as instructor in inor- 
ganic chemistry. 

Mr. ZAMAIR Z. ZARMOONY, 16 Walnut 
Street, Summit, New Jersey, is offering 
a prize of $25.00 to the best student in 
a freshman chemical contest being held 
by the department of chemistry and 
chemical engineering at the A. & M. 
College of Texas. 

The following changes have been made 
in the chemistry division of the Texas 
Agricultural Experiment Station: 

J. G. Evans resigned to enter commer-- 
cial work; G. S. CRENSHAW, to take 
graduate work at the Southwestern Uni- 
versity at Georgetown, Texas; Hans 
PLATENIUS, to take a scholarship and 
work for the degree of Ph.D. at Cornell 
University; H. S. Oscoop, to take a 
position as teacher in Pennsylvania. 
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New men employed are as follows: 
J. K. Farmer from the University of 
Arkansas at Fayetteville; Raupu L. 
Scuwartz from the Ohio State Uni- 
versity; and Ray TREICHLER from the 
Pennsylvania State College. 

Dr. J. F. Fupce, Ph.D., University of 
Wisconsin, has resigned his position with 
the Florida Experiment Station to ac- 
cept the position as chemist in root-rot 
investigations. 


Battelle Memorial Institute. Public 
interest was centered around Battelle 
Memorial Institute on October 3rd when, 
with a simple ceremony in the presence 
of members of the board of trustees and 
the staff of the Institute, the corner 
stone was officially laid. 

BisHop JOHN W. HAMILTON, president- 
emeritus of the American University of 
Washington, D. C., conducted a short 
but impressive ceremony before the sealed 
box containing copies of portions of the 
wills of Gordon Battelle, 2nd, and of 
his mother, and other appropriate records 
referring to the establishment of the Insti- 
tute, were inserted. 

The building will be dedicated at a 
later date, but the trustees and the di- 
rector extend a most cordial invitation 
to all those interested in research of met- 
allurgy and fuels to visit the laboratories 
at any time. 


Brown University. Dr. Lucius A. 
BIGELow has resigned from the chemis- 
try staff to accept the position of assistant 
professor of organic chemistry at Duke 
University. 

Dr. W. S. NIEDERHAUSER has resigned 
as instructor of chemistry and is taking 
over the work of Professor W. H. Chapin 
of Oberlin College, who is on leave of 
absence for the year. 

Dr. W. A. Noyes, Jr., from the Uni- 
versity of Chicago, was made associate 
professor of chemistry. 

Dr. CHARLES B. Wooster, formerly 
National Research Council Fellow at the 
Massachusetts Institute of Technology, 
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has been appointed instructor in organic 
chemistry. 

Dr. W. W. RussELL has been pro- 
moted from instructor to assistant pro- 
fessor. 

Dr. L. S. Foster has been changed 
from research instructor in the Newport 
Rogers Laboratory to instructor in chem- 
istry in the Jesse Metcalf Laboratory. 

Dr. S. T. ARNOLD is continuing his 
duties as chairman of the department 
but kas given up his active teaching for 
this year while he is acting dean of the 
university. Dr. RUSSELL is taking charge 
of his courses. 

For the first semester Dr. Kraus is 
lecturing twice a week on advanced in- 
organic chemistry at Harvard University. 

The university is well represented among 
the officers of the Rhode Island Section 
of the American Chemical Society. Dr. 
RUSSELL is vice chairman, Dr. BACON is 
secretary-treasurer, and DR. CHAMBERS 
is one of the councilors. The first meet- 
ing of the year was held on October 21st 
in the Jesse Metcalf Chemical Laboratory. 
Dr. J. G. Davinson of the Carbide and 
Carbon Chemicals Corporation of New 
York City spoke on “Ethylene Deriva- 
tives and Their Use in Industry.”’ The 
November meeting was held on the 8th. 
At 4 o’clock in the afternoon Dr. W. H. 
ROpEBUSH, professor of physical chemis- 
try at the University of Illinois, spoke 
on “The Significance of the New Quan- 
tum Mechanics in Chemistry.” In the 
evening he addressed the Section on the 
topic “Is there a Super Dry State of 
Matter?” 

The activities of the department were 
temporarily suspended on the afternoon 
of October 9th, the occasion being the 
annual fall outing of the Students’ Chem- 
istry Club, held at Lincoln Woods. 

The November meeting of the club 
was an important one since at this time 
the new club room was opened. Friends 
of the department have made it possible 
to completely furnish one of the rooms 
on the first floor of the Jesse Metcalf 
Chemical Laboratory with easy chairs, 
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c lamps, carpets, etc. This room will 
be used as an informal meeting place 
- for the graduates, undergraduates, and 
- staff and promises to be an important 
innovation in the development of chemi- 
l cal education at Brown University. 
: The psychological tests for the fresh- 
men entering the university showed the 
highest median since their establishment. 
Correlation between these tests and the 
academic records of the students has 
been remarkably good. The freshman 
class on this basis should show great 
promise. Seventeen of these have regis- 
tered for the Sc.B. course in chemistry. 
Classes at the university were suspended 
on Friday, October 18th, so that all could 
participate in the inauguration of PREsI- 
DENT CLARENCE A. BARBouR. Exercises 
were held in the First Baptist Meeting 
House, historic College Hill witnessing 


delegates, alumni, and invited guests. 


Carnegie Institute of Technology. Pro- 
FESSOR H. C. TIDWELL is assuming the 
duties of Dr. T. R. ALEXANDER, who is 
spending the year in Europe. 

PROFESSOR H. C. GRIFFIN has returned 
to his work as associate professor of chem- 
istry after two years spent in study at 
The Johns Hopkins University. 

Mr. Guipo STEMPEL, of the University 
of Indiana, will act as instructor in physics 
the first semester, and as instructor in 
chemistry the second semester. 

Progress being made in metallurgical 
research and problems vital to the steel 
industry were discussed at the third 
open meeting of the Metallurgical and 
Mining Advisory Boards to the Car- 
negie Institute of Technology and the 
United States Bureau of Mines held on 
October 18 in the auditorium of the 
United States Bureau of Mines, 4800 
Forbes Street, Pittsburgh. Leading met- 
allurgists and steel research engineers 
from all over the country attended the 
meeting. Illustrated progress reports 
were given by research engineers of the 
Carnegie Institute of Technology and the 








a most colorful procession of faculty,” 
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Bureau of Mines. ‘The Physical Chem- 
istry of Steel Making” was the topic dis- 
cussed during the afternoon meeting. 

The advisory boards were organized 
in 1923 by Dr. Baker “for the purpose 
of bringing the department of metallurgy 
at the Carnegie Institute of Technology 
in closer touch with the industries and 
helping the department increase its use- 
fulness and service.” 

Colgate University. It has become a 
custom at Colgate University for the corner 
stones of new buildings to be laid by 
student leaders. Consequently, on Oc- 
tober 11th a very impressive ceremony 
was conducted by student leaders on the 
campus, when the corner stone of Mc- 
GREGORY HALL, the new chemical labora- 
tory, was laid. Atthe regular chapel exer- 
cises, Mr. JAMES C. CoLGATE of New York, 
president of the board of the university 
and donor of the building, spoke briefly 
to the student body. Then chapel 
was dismissed in favor of the exercises 
at the new laboratory. ‘The ceremonies, 
conducted by J. K. Cox, varsity football 
captain, were opened with the reading 
of the scripture by FREp W. Hacy, var- 
sity baseball and basketball star, and 
prayer by JoHn B. Hosen, leader in 
literary activities. SmpNEY D. Smiru, 
president of the Alpha Nu chapter of 
Alpha Chi Sigma at Colgate, traced the 
history of chemistry at Colgate from its 
beginning to the present day, attributing 
much of its success to Dr. JosEpH F. 
McGrecory, professor emeritus, for whom 
the building is named. 

The actual laying of the stone was 
performed by G. F. BoNAcKER, president 
of the student body, following a descrip- 
tion of the contents of the copper box 
by Mr. Cox. The ceremony was con- 
cluded by the singing of the doxology. 

There was a large attendance, includ- 
ing many alumni and Dr. McGregory 
himself, the most interested of all. Fol- 
lowing the ceremony pictures were taken 
of the students participating as well as 
of Mr. Colgate, Dr. McGregory, and Dr. 
G. B. Cutten, president of the university. 





args Sees 


Ro RES 


2294 JOURNAL OF CHEMICAL EDUCATION 


Drew University. Founder’s Day, Oc- 
tober 17, at Drew University was marked 
this year by two occasions of special 
interest: the inauguration of Dr. ARLo 
AyrRES BROWN as president of the uni- 
versity, and the dedication of the new 
Brothers College of Liberal Arts. Over 
150 delegates from colleges and universi- 
ties in 35 states were present at the cere- 
monies. Dr. Brown, who succeeds Dr. 
Ezra B. Tippie, retired, comes to Drew 
from the University of Chattanooga, 
where he held the presidency for seven 
years. Brothers College, the newest addi- 
tion to the institutions of Liberal Arts 
in northern New Jersey, was made pos- 
sible through a gift of $1,500,000 by 
LEONARD D. and ARTHUR J. BALDWIN, 
of East Orange. The building, a half- 
millon dollar structure in colonial style, 
furnishes ample classroom space for a 
student body of seven hundred. Dr. 
Louis C. Jorpy, formerly of Syracuse 
University, is in charge of the depart- 
ment of chemistry. 


Haverford College. Dr. Earu W. 
FiosporF, of Wesleyan University, 1925, 
has been appointed instructor in chem- 
istry at Haverford College. 

James E. Sutton, Haverford College, 
20, ARTHUR E. PALMER, Wilmington 
College, ’29, and Carl VAN DER VorT, 
Guilford College, ’29, are holders of the 
T. Wistar Brown Fellowships in chem- 
istry and are doing graduate work. Mr. 
Palmer is working with PROFESSOR W. B. 
MELDRUM in an investigation of relics 
of the early bronze age, brought to the 
college by PROFESSOR ELInu GRANT, direc- 
tor of the Haverford Archaeological Ex- 
pedition in Palestine. 


Indiana University. The following have 
been appointed assistants in the depart- 
ment of chemistry for the current year: 
Davin HartTLey, Drury College; ROBERT 
C. McHarngss, Linfield College; FLoyp 
PrytTon, Michigan School of Mines; 
RALPH LINVILLE, Ball Teachers’ College; 
RosBert C. Gore, Evansville College; 
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WILLIAM BRIGHT, FRANK WELCHER, Ros- 
ERT HARTMAN, EUGENE SCUDDER, and 
MavricE FE.GER, all of Indiana Uni- 
versity. EUGENE KANNING, WILMER 
RINEHART, and ROBERT BLUE, of Indiana 
University, and ERNEST Martin, New 
Mexico State Teachers’ College, have 
been appointed to fellowships in the de- 
partment. 


Iowa State College. About forty chem- 
ists who are now or were formerly con- 
nected with Iowa State College attended 
the Minneapolis meeting of the A. C. S. 

The Midwest Regional Meeting of the 
A. C. S. will be held as a joint meeting 
with Section C of the A. A. A. S., on De- 
cember 27th-28th. The first day’s meet- 
ing will be held in Des Moines and the sec- 
ond day’s meeting in Ames. One feature 
of the program will be a symposium 
on the “Chemical Utilization of Agri- 
cultural Products.” 

Dr. GEORGE M. Quam is now located 
in Brooklyn, N. Y., where he has charge 
of the teaching of general chemistry at 
the University of Long Island. 

R. E. Kirk has left the University of 
Minnesota to accept the position of head 
of the department of chemistry at the 
University of Montana. 

H. A. WEBBER has been promoted to 
the rank of associate professor of chemi- 
cal engineering at Iowa State College. 

Dr. ANSON Hayes, formerly of Iowa 
State College, has been advanced to di- 
rector of chemical and metallurgical re- 
search at the American Rolling Mill Co., 
Middletown, Ohio. 

Dr. O. R. SWEENEY, head of the de- 
partment of chemical engineering at Iowa 
State College, was appointed by Governor 
Hammill as chairman of the committee 
for the utilization of Iowa coal. 

J. H. BucHANAN attended the con- 
vention of the American Public Health 
Association held in Minneapolis on Sep- 
tember 30th to October 4th. During 
the convention a paper entitled ‘‘Nutri- 
tional Value of Carbonated Beverages,”’ 
by W. B. Cook and Dr. Lillian Storms 
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with J. H. Buchanan and Dr. Max Le-- ment of chemistry of the Medical College 
vine, was presented. of Virginia as an associate professor. 

Dr. F. E. Brown addressed the annual Doctor Peabody was awarded his Ph.D. 
meeting of the Iowa State Teachers’ degree in biochemistry last June by the 
Association held in Des Moines on No- University of Colorado. His disserta- 
vember 8th, on the subject “‘What Should tion subject was ‘‘On the Possible Toxicity 
Constitute the Subject Matter of High- of Creatine.” 

School Courses in Chemistry and Physics.” 
: Mellon Institute of Industrial Research, 

Lafayette College. To stimulate the University of Pittsburgh. Dr. H. J. 

interest of the beginner in the study of Rosx, assistant director of research at 
chemistry, the Alpha Mu chapter of the ‘~The Koppers Company and industrial 
Alpha Chi Sigma, Lafayette College, fellow of the Mellon Institute of Indus- 
Easton, Pennsylvania, is offering annu- trial Research, spoke before the Akron 
ally a prize consisting of a suitably en- Section of the American Chemical So- 
graved silver cup and a set of chemical ciety on October 3rd, on ‘‘Coal as a Chemi- 
books to the student of first-year general og] Raw Material.” The basic impor- 
chemistry who makes the best record tance of coal in the chemical industry 
in the asincce for the aca Last year was discussed both in the light of estab- 
the competition for this prize was very ished practice and the promises held 
keen, there being no less than five men oy by the newer synthetic methods. 
who made records worthy of honorable’ ‘Pye application of coal carbonization 
mention, in addition to the winner and by-products and their derivatives in the 
eight others who were strong competi-  sybber industry was described. 
tors. The winner was RoBERT E. PFEN- 
NING, 1805 Fairview Avenue, Easton, Monmouth College. Dr. C. S. Bo- 
Pennsylvania. RUFF, associate professor of chemistry in 
Monmouth College, resigned to accept 
a research position recently authorized 
in connection with the State Water Sur- 
vey at the University of Illinois. 

Of the ten chemistry majors graduated 
from Monmouth College in June, 1929, 
three (CHARLES BUTLER, EUGENE MOFFET, 
BERNARD SMITH) have entered universi- 
ties for graduate chemistry, three (ROGER 
HENDERSON, MARION HurF, MCKINNIE 
PHELPS) medical schools, two (JACK 
HENRY, DEAN MCBRIDE) are in chemi- 
cal industries, one (HARRY DucKWorRTH) 
is teaching high-school chemistry, and 
one is not definitely placed. 


Long Island University. Two new 
chemical laboratories were installed at 
Long Island University during the past 
summer and opened to student use in 
September; one is for analytical and the 
other for organic work. These provide 
for 400 additional students. At the be- 
ginning of this, Long Island University’s 
third year, there are enrolled in chemis- 
try courses more than 750 students. 

An honor society was recently organ- 
ized, made up of a select group of the 
most promising students majoring in 
chemistry. 

ASSISTANT PROFESSOR E. L. SARGENT 
has been advanced in rank to associate 
professor of organic chemistry. 

Dr. G. Norman Quam, formerly of 
Coe College, has been engaged as asso- 
ciate professor of inorganic chemistry, 
entering upon his duties in September. 


Montana State College. Chemical ac- © 
tivities at the Montana State College 
center largely about the departments 
of chemistry and chemical engineering and 
the Montana Section of the A. C. S. 
The local section recently enjoyed two 

Medical College of Virginia. Dr. Wi.- events of sufficient magnitude to be note- 
LIAM A. PEABODY has joined the depart- worthy. One wasa meeting of the Section 
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on Oct. 7th at which time Mr. Wm. 
J. BENNETT, superintendent of the leach- 
ing plant of the Andes Copper Company, 
a subsidiary of the Anaconda Copper 
Mining Company of Anaconda, Mon- 
tana, spoke on ‘‘The Metallurgical and 
Leaching Processes of the Andes Copper 
Company.” The Andes Copper Mining 
Company is located at Portrerillos, Chili, 
South America. The other event was a 
Montana Section picnic which was at- 
tended by the members of the section, 
their families, members of the Montana 
State College faculty, students of chem- 
istry and chemical engineering, and friends. 

An activity on the part of the chem- 
istry department is the initiation of gradu- 
ate courses in chemistry. In this work 
are associated Drs. R. E. Kirk, O. E. 
SHEPPARD, and B. L. Jonnson. The 
subjects presented are advanced courses 
in inorganic, organic, and biological chem- 
istries and are given by the above men, 
respectively. 


Mount Holyoke College. Dr. Emma 
PERRY CarRR, who is on sabbatical leave 
for the year, has been awarded the Alice 
Freeman Palmer Memorial Fellowship by 
the American Association of University 
Women. Dr. Carr will spend the year 
in Zurich, where she will work on a mono- 
graph on absorption spectra in collabora- 
tion with Professor Victor Henri. Her 
plans also include the absorption spectra 
measurements of carbon compounds in 
the extreme ultra-violet. 

Dr. Dorotuy A. HAHN has returned 
to the college after spending her sabbati- 
cal leave traveling in Egypt and Europe. 

Dr. Mary L. SHERRILL has returned, 
after a year spent at the University of 
Brussels as research fellow of the Com- 
mission for Relief in the Belgium Educa- 
tional Foundation. She worked on a 
problem which involved the measure- 


ments of the dipole moments of a series 
of organic compounds, in an attempt to 
obtain some correlation between the po- 
larity and the structure of the molecule. 
Dr. Sherrill gave a report on this subject 
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at the Symposium on Dipole Moments, 
which was held in Leipzig last June. 
She also attended the International Con- 
gress of Physical Chemistry in Paris, 
October, 1928, and the Symposium of 
Physics and Physical Chemistry at Zurich 
in April. 


Oberlin College. Dr. WENDELL NIE- 
DERHAUSER, a former student at Oberlin 
and Princeton and instructor at Brown 
University, is this year taking the place 
of Professor W. H. Chapin, who is now 
enjoying his sabbatical leave. Dr. A. 
L. EtpER has been induced to remain 
one more year as the Charles M. Hall 
Research Instructor in chemistry. Pro- 
FESSOR L. J. HARTZELL, head of the de- 
partment of chemistry at the Montana 
School of Mines, is a visiting professor 
in Oberlin’s chemistry department this 
year. ASSOCIATE PROFESSOR VINCENT G. 
Lava, of the University of the Philippines, 
is to be a visiting professor in the depart- 
ment after December. He will hold the 
Grasselli Fellowship fer the year and will 
be associated with Professor Harry N. 
Holmes in colloid research. 

A few months ago Mr. WILLIAM MEL- 
LON, of Pittsburgh, presented Oberlin 
with the life size aluminum statue of 
Charles M. Hall, which he has for some 
years loaned to the Carnegie Museum 
of Pittsburgh. This statue, really an 
alloy of aluminum and silicon, is placed 
in the lobby of Severance Chemical Lab- 
oratory, where visitors are welcome. ‘The 
Aluminum Company of America has also 
added to the remarkable aluminum ex- 
hibit which it had previously given to 
the department. 

The Chemical Foundation has granted 
ProFEssoR Harry N. Howmes $1000 
as an aid in continuing some vitamin 
research from the colloid standpoint. 


The Ohio State University. Two assist- 
ant professors and one instructor are 
the new additions to the staff of the de- 
partment of chemistry. (1) Dr. HERRICK 
L,. JOHNSTON, of the University of Cali- 
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fornia, is attached to the division of gen- 
eral chemistry for his undergraduate teach- 
ing duties but will do his advanced work 
in the field of physical chemistry. He 
is a recent co-author on the work deal- 
ing with oxygen of atomic weight 18. 
(2) Dr. Harvey V. Moyer, formerly 
a National Research Council Fellow at 
Harvard, is attached to the division of 
analytical chemistry for both teaching 
and research. He has given numerous 
lecture-demonstrations before high-school 
students on “Salt, Air, and Water.” (3) 
Dr. M. L. WoiFrom, formerly a National 
Research Council Fellow at The Ohio 
State University, is attached to the di- 
vision of general chemistry for his under- 
graduate teaching and will do his advanced 
teaching and research in the field of or- 
ganic chemistry, particularly on the sugars. 

The following chemistry students either 
received the degree indicated at the last 
convocation or more recently completed 
the requirements for same and have 
chemical appointments: ROLLIN F. Cona- 
way, Ph.D.,, Experimental Station, E. 
I. du Pont Co.; A. G. Epison, Ph.D., 
Experimental Station, E. I. du Pont Co.; 
RoBert C. Hockett, Ph.D., National 
Research Council Fellow with Dr. Claude 
S. Hudson at Washington, D.C.; J. FRANK 
Lewis, Ph.D., fellow in organic chem- 
istry at Purdue University; MARYAN P. 
Matuszak, Ph.D., assistant professor 
of chemistry at Wittenberg College; 
KENNETH L. MeErTcaLF, M. Sc., Jack- 
son Laboratory, E. I. du Pont Co.; Eu- 
GENE A. PROVINE, Ph.D., assistant pro- 
fessor of chemistry at Ovachita College 
(Ark.); WuNIFRED L. Rosinson, M. A., 
clinical assistant, University Hospital of 
The Ohio State University; BARBARA Y. 
Say, M. A., instructor in chemistry, 
Lincoln College; CLypE Q. SHEELY, Ph.D., 
assistant professor of chemistry, Missis- 
sippi A. and M. College; D. E. Srratn, 
Pu.D., Experimental Station, E. I. du 
Pont Co.; DoNaLpD SHEFFIELD, M.Sc., 
Hercules Powder Co.; and ARTHUR J. 
STRATTON, M.Sc., Philadelphia Plant of 
the E. I. du Pont Co. 
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The following graduates of the depart- 
ment of chemistry have new business 
connections as indicated: Dr. MARJORIE 
BENoy, formerly with the University of 
Oklahoma, is now analytical chemist at the 
Battelle Memorial Institute; and Dr. 
D. S. VILLaARS, an instructor in chemis- 
try at the University of Illinois, is assist- 
ant professor of chemistry at the Uni- 
versity of Minnesota. 

PROFESSOR WESLEY G. FRANCE, of the 
division of colloid and electro-chemistry, 
gave a lecture before the research staff 
of the General Electric Co. on October 
19th. The title was ‘‘Adsorption at 
Crystal-Solution Interface and Its Bearing 
on Suspended Sol Stability.” 

PROFESSOR EpwWArRD MACK, JrR., of the 
division of physical chemistry, returned 
to his academic duties after a five month’s 
sojourn as a Guggenheim Fellow in the 
laboratory of PROFESSOR ARNOLD SOMMER- 
FELD at the University of Munich. 

ProFEssor C. W. FouLk, of the di- 
vision of analyticai chemistry, accom- 
panied by his wife, spent the summer in 
western Europe and England. 

PRroFEssoR H. B. Lewis, of the depart- 
ment of physiological chemistry of the 
University of Michigan, addressed the 
Columbus Section of the American Chemi- 
cal Society on October 17th. The title 
of the lecture was ‘Sulfur Metabolism 
with Special Reference to the Compo- 
sition and Growth of the Hair.” 

PROFESSOR JAMES R. WITHROW, of 
the department of chemical engineering, 
attended the Administrative Board Meet- 
ing of the American Engineering Council 
at Washington, D. C., on October 24th 
and 25th. Recently Professor Withrow 
was invited to become a member of the 
Institute of Metals, London. He has 


been appointed to membership on Com-’ 


mittee C-7 on Lime, of the American 
Society for Testing Materials. His de- 
partment has been active in the study 
of lime problems for many years. 

Mr. RoBErT C. KINTNER received his 
M.Sc. in chemical engineering last June 
and is now assistant professor at Rose 
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Polytechnic Institute. He also served as 
instructor in chemical engineering at Ohio 
State. 

The following former graduates of the 
department of chemical engineering are 
now enjoying new business connections: 
(1) Dr. Ton Liv, professor of chemistry 
at Peking National Normal College (of 
the New National University of Peking), 
has been made chairman of the depart- 
ment of agricultural chemistry in the 
College of Agriculture of the new uni- 
versity. (2) Mr. Curtis C. Bapinec, 
B. Ch. E., superintendent of construction 
for the Pure Oil Co., Marcus Hook, Pa., 
is being sent by the Soviet Government 
to the oil fields of Russia in the Black 
Sea District. He will be in charge of 
the construction of the Dewaxing and 
Contract Filter Plant for petroleum lubri- 
cants. (3) Mr. DonaLtp I. Mayne, B. 
Ch. E., formerly with the United States 
Patent Office at Washington, is now patent 
attorney with the Kastman Kodak Co. 
at Rochester. 


The Pemisylvania State College. Pro- 
vESSOR W. P. Davey presented a paper 
on ‘‘Crystal Structure in Rolled Metals” 
before a meeting of the American Insti- 
tute of Metals in Cleveland during the 
week of October 6th—12th. 

PROFESSOR PAULINE B. Mack attended 
a conference on textile research at Provi- 
dence, R. I., on October 16th. This 
conference was arranged by Dr. W. E. 
ENsLEY, Chief of the Organic and Fibrous 
Materials Division of the Bureau of Stand- 
ards. 

Construction work on the new Mineral 
Industries Building was started in August. 
The cost of the building will be approxi- 
mately $450,000, which was appropriated 
by the state legislature. A recent sur- 
vey shows that Pennsylvania has only 
0.24 students enrolled in mineral indus- 
try courses for each $1,000,000 worth 
of annual mineral products. There is 
an urgent demand for technically trained 
men in this field and with this new build- 
ing the college will be well equipped 
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to serve the mineral industries of the 
state. 


Rhode Island State College. The fall 
meeting of the southern division of the 
New England Association of Chemistry 
Teachers was held at the Rhode Island 
State College, Kingston, on October 19th. 
The chairman of this division, PROFESSOR 
J. W. Inc, head of the department of 
chemistry at that institution, announced 
that a Rhode Island program was ar- 
ranged. Dr. Davin E. Worrau, of 
Tufts College, an alumnus of the State 
College, discussed ‘Some European Im- 
pressions of a Chemistry Teacher;’’ Mr. 
Joun B. Smiru, chemist of the Rhode 
Island Agricultural Experiment Station, 
presented a paper on “The Chemical 
Diagnosis of Nitrogen Starvation in Grow- 
ing Crops;’” and two papers were given 
by the chemistry staff of the College. 
An opportunity was provided for inspect- 
ing the experimental plots of the Sta- 
tion and the new engineering building 
of the College. An added attraction was 
a luncheon of Rhode Island sea food. 


Stanford University. Mr. CARLYLE 
HARMON has been awarded a fellowship 
yielding $1800, established by the Ham- 
mond Lumber Company, for a study of 
the utilization of redwood waste from 
lumber mills. 

Dr. Cart R. Nour, formerly of the 
Research Laboratory of the Eastman 
Kodak Co., has been added to the or- 
ganic chemistry staff as an assistant pro- 
fessor. Dr. Rospert DuBois and Dr. 
PIERRE J. VAN RYSSELBERGE have been 
appointed instructors, teaching general 
chemistry and qualitative analysis, re- 
spectively. 


State University of Iowa. PROFESSOR 
Epwarp Bartow, head of the depart- 
ment of chemistry and chemical engineer- 
ing at the State University of Iowa, lowa 
City, represented the University of Iowa 
at the World Engineering Congress in 
Japan from October 26th to November 
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6th. After the Congress, he and Mrs. 
Bartow started traveling in China, the 
Philippines, Java, Australia, and New 
Zealand. ‘They expect to return to this 
country about March Ist. 

CLARENCE P. BEroG, Ph.D., Illinois, has 
been appointed instructor in biochemistry 
at the University of Iowa. 

Proressor C. H. WuitNAun, who, dur- 
ing the year 1928-29, substituted for 
associate professor G. H. Coleman, holder 
of a Guggenheim fellowship for European 
study, is teaching at Kansas State Agri- 
cultural College, Manhattan, Kansas. 

Dr. Irvinc LANGMuIR, president of 
the American Chemical Society, addressed 
the Iowa and Illinois Sections of the 
A.C.S., at lowa City on September 17th. 

The following appointments have been 
made to research assistantships, fellow- 
ships, and scholarships at the University 
of Iowa for the current academic year. 
Research assistants: RAYMOND C. KINNE, 
M.S., Iowa (1928); Epwarp W. NEUMAN, 
M.S., Iowa (1928); Harouip S. OLCco- 
vicu, M.S., Denver (1929). Fellows: 
FreEp W. OseErst, M.S., Iowa (1928); 
Pau E. Perers, M.S., Iowa (1928). 
Scholars: MAr.In FE. Focus, B.S., Lowa 
(1929); Epwin IL. Hanson, B.S., Iowa 
(1929); Water G. Meyer, B.S., Iowa 
(1929). 

New graduate assistants of the chemis- 
try department, University of Iowa, are: 
Hans P. ANpDERSON, M.S., Oklahoma 
A. & M. (1929); Water H. DuMKE, 
M.S., Colorado School of Mines (1929); 
Wins W. Fioyp, M.A., University of 
Texas (1928); L&oNARD A. Forp, M.S., 
Iowa (1928); GkEorGE KE. HONEYWELL, 
B.A., Iowa (1929); A. C. Kuypsr, 
B.A., Hope College (1929); C. L. Lovet, 
M.S., Louisiana State University (1925); 
W. P. Munro, B.S., Iowa (1929); G. E. 
Ostrom, M.A., Augustana (1911); LEE 
D. Oucu, B. S., Iowa (1929); MartTua 
POTGIETER, B.A., Iowa (1929); Mary 
ELizABETH ‘TURNER, M.S., Wyoming 
(1929); Detia A. WitutaMs B.A., Osh- 
kosh State Teachers’ College, (1929); 
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VERDA I. Wirtu, B.A., Iowa (1927); 
HERMAN L. York, B.S., Iowa (1929). 

The international research associate at 
the State University of Iowa is Dr. 
RoBerRtT RiEpDER of the University of 
Graz, Austria. 


Swarthmore College. Dr. Epwarp 
H. Cox has been promoted from assistant 
professor to associate professor of chem- 
istry. 

Last year there was established at 
Swarthmore College a Chemistry Club 
which is proving to be quite a success. 
The Club is addressed once a month by 
some prominent chemist. At the con- 
clusion of the address, the members ad- 
journ to the library for an enjoyable and 
profitable round-table discussion. 


University of Arkansas. A course in 
the Survey of Science, two semester hours 


credit per semester, is being given this fall 


for the first time by the science depart- 
ments of the University of Arkansas. It 
represents an effort to give to college 
students a general view of the field of 
science. During the first semester the 
time is equally divided among astronomy, 
geology, and physics, while in the second, 
chemistry, botany, and zodlogy are 
stressed. Approximately ten lectures are 
given by a representative from each de- 
partment, and these form a committee on 
correlation of the work. Dr. HARRISON 
HALE, head of the department of chemistry, 
is the chairman of this committee. Stu- 
dents from the Colleges of Arts and Sci- 
ences and of Education, in the upper half 
of the freshman class, as shown in the in- 
telligence tests, are allowed to elect this 
course. 

Mr. WALTER Dykr, a graduate of this 
university, returned this year as an in- 
structor in chemistry, after having taught 
for some years in Union College, Barbour- 
ville, Kentucky. 

Miss EuLtA MAE WAGNER, a graduate of 
Union College, has been appointed gradu- 
ate assistant in chemistry. 

The Arkansas Plant Board has under 
taken a systematic examination of apples 
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for arsenical residues. The first chemist 
in this capacity is Mr. KRuGER W. 
WaLLEN, from the Middle Tennessee 
Teachers’ College, in Murfreesboro. The 
testing laboratory is located in the chem- 
istry building of the university. 


University of Arizona. Proressor T. 
F. BuEHRER, Ph.D., who is away on 
sabbatical leave this semester, is registered 
for a series of courses in theoretical chem- 
istry and physics at the Massachusetts 
Institute of Technology. On his way 
east Dr. Buehrer attended the meeting 
of the A. C. S. and visited at the leading 
universities along his route. 

Miss ROSALIND Kaas has gone to the 
University of Chicago where she has a 
position of teaching-fellow in the depart- 
ment of chemistry. She is beginning work 
toward her Ph.D. and will do her research 
under the direction of Dr. J. W. E. Glatt- 
feld. Miss Klaas took her B.Sc. and M.A. 
degrees at the University of Arizona and 
has been instructor in chemistry at the 
latter institution for the last two years. 

Dr. ERNEST ANDERSON, head of the 
department of chemistry at the University 
of Arizona, taught at the University of 
Nebraska during the past summer. Dr. 
Anderson, at one time a member of 
the department of chemistry at the U. of 
N., consequently enjoyed the association 
with old friends. 

Mr. Morcan Mason, who took his 
master’s degree in chemistry last June 
at the U. of A., has gone to Yale where he 
has a fellowship in the department of 
chemistry to begin work toward a 
Ph.D. 

Mr. Monrok E. FREEMAN comes from 
the University of Minnesota to the chem- 
istry department at the University of 
Arizona where he will fill the vacancies 
resulting from the sabbatical leave granted 
to Dr. T. F. Buehrer the first semester of 
this year and to Dr. L. E. Roberts the 
second semester. 

Mr. Jack CROWDER, a graduate of the 
U. of A. and a candidate for the master’s 
degree, now holds the position of instructor 


JOURNAL OF CHEMICAL EDUCATION 





DECEMBER, 1929 


in chemistry left vacant by Miss Rosalind 
Klaas. 

The following hold fellowships in the 
department of chemistry at the University 
of Arizona this year: MINERVA BROWN, 
B.A., University of Utah (1926); Homer 
E. STavELy, B.A., University of Redlands 
(1929); FLroyp H. RusseEu., B.A., Uni- 
versity of the Pacific (1929); JoHn Masvu- 
pIcuH, B.Sc., University of Arizona (1929). 


University of Buffalo. The university 
announces the following additions to its 
chemistry — staff: instructors, DONALD 
Kumro, Ph.D., Duke; MARGARETSWISHER, 
Ph.D., Colorado; assistants, HENRY 
JakuBowicz, Ph.D., Basle; W. HinMAN 
Jongs, B.S., Acadia; GLapys MICHALEK, 
B.S., Illinois; Grace E. KELLER, A.B., 
Buffalo. 

On the evening of October 22nd, the com- 
bined Western New York Sections of the 
A.C.S and A. E. S. had the pleasure of 
hearing Dr. IRviING LANGMUIR, president 
of the American Chemical Society, lecture 
on the subject “Chemical Reactions Pro- 
duced by Heating Tungsten and Platinum 
Filaments in Gases.” ‘The meeting was 
held in the auditorium of the Buffalo 
Museum of Natural Science. Prior to the 
meeting a dinner was held in the Mu- 
seum Cafeteria, attended by fifty members 
of the Western Section of the A. C. S. 


University of Chicago. Morris H. 
DaskKals has received an appointment as 
National Research Fellow for the coming 
year. He has held one of the Eli Lilly 
Fellowships in the department during the 
past year, working under Professor Khar- 
asch. 

The following fellowships have been 
awarded for 1929-1930: Cari M. Mar- 
BERG, Swift Fellowship; ALBERT W. 
MEYER, Lowenthal Fellowship; Hucu A. 
SHappucK, Charles Herman Viol Fellow- 
ship; RomEo R. LEGAULT, du Pont Fel- 
lowship; FRANK R. Mayo, Eli Lilly Fel- 
lowship; MARGARET HERRMAN, Edith 
Barnard Fellowship; TERUKO NAKAMURA, 
Eli Lilly Fellowship; and KENNETH H. 
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ApAMS, WILLIAM J. ARNER, HAROLD H. 
TucKER,eand WaLtTER O. WALKER, Uni- 
versity Fellowships. 

Assistantships have been awarded to 
JosEPH J. JASPER, FREDERICK M. MEIGS, 
ANTON R. Burc, RomMEo R. LEGAULT, 
RosaLinp Kiass, EpmMuNpD W. Lowe, 
JosEpH G. Horow!'z, J. B. CooPpER, KEN- 
NETH H. CAMPBELL, O. G. VoGEL, Mar- 
GARET HERRMAN, C. W. LENTH, W. L. 
GROENIER. 

KeirH T. Swartz, HENRIETTA DA 
Costa, and HARoLp H. HAuGAN have been 
awarded graduate scholarships. 

Dr. WitwiaAm A. Noyes, Jr. has re- 
signed to accept an appointment as associ- 
ate professor of physical chemistry at 
Brown University, Providence, R. I. 

ASSISTANT PROFESSOR Mary M. RISING 
has been promoted to an associate profes- 


sor of chemistry to date from October Ist, 


and Dr. ADELINE DESALE LINK has been 
promoted to an assistant professorship in 
general chemistry. 

Dr. PRESTON WAYNE Harris has been 
appointed instructor in chemistry to take 
charge of quantitative analysis and to do 
research work in the field of the X-ray 
applied to chemical problems. Dr. Harris 
is a Ph.D. of Ohio State University and 
has been National Research Fellow in 
physics during 1928-29, working with Pro- 
fessor Compton of the University of 
Chicago. 

Davin M. Gans has been appointed to 
an instructorship for research in physical 
chemistry. 

Dr. KATHERINE BLUNT, head of the 
department of home economics at the 
University of Chicago, has been selected 
for the presidency of the Connecticut 
College for Women and will take up her 
duties at the beginning of the next aca- 
demic year. 

Dr. Oscar WINTERSTEINER of the de- 
partment of physiology of Johns Hopkins 
Medical School spent the summer as a 
member of the staff of the chemical de- 
partment, giving a course in microchemi- 
cal analysis. 

Dr. G. R. HoGNngsss, associate professor 
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of physical chemistry at the University of 
California, has accepted an appointment 
as associate professor of physical chemistry 
at the University of Chicago. Dr. Hog- 
ness will join the staff January lst. This 
appointment represents an increase in the 
staff in connection with the development 
of the department incidental to the use of 
the new Jones Laboratory for research 
purposes. Dr. Hogness’ special fields lie 
in photochemistry, the application of 
spectrum analysis to chemical problems. 

Messrs. CLAPP, MAURICE Coun, Mor- 
RIS DASKAIS, MELVIN FOREMAN, W. E. 
SturRGEON, and A. C. WHEATLEY took 
their Ph.D. degrees at the summer convo- 
cation. 

MEssrs. ALLEN, BRUNO BECKER, S. E. 
McDowE Lut, and MIssEs DEIBLER, DRUCE 
and LUDEMANN took the M.S. in chemistry 
at the August convocation. 

PROFESSOR JULIUS STIEGLITZ attended 
the Minneapolis meeting on Wednesday 
the 11th of September and read the state- 
ment of Mr. Francis Garvan in acceptance 
of the Priestley Medal. Mr. Garvan is a 
convalescent and was held in his Adiron- 
dack camp where he listened to the cere- 
mony over the radio. 

Mr. Wm. E. VAUGHN has been ap- 
pointed instructor in chemistry for the 
coming year. He has completed his work 
for the Ph.D. with Professor W. A. Noyes, 
Jr. Mr. Vaughn will give courses in 
quantitative analysis. 

ProFEssoR ALEXIS E. CHICHIBABIN, 
dean of the chemical faculty of the Poly- 
technical Institute of Moscow, was a 
visitor at the Kent Laboratory the early 
part of September. 

The new George Herbert Jones Labora- 
tory will be dedicated December 16th. 


The program is to include addresses by _ 


prominent investigators in the fields of 
organic, physical, and inorganic chemistry. 


University of Kansas. Dr. H. P. Capy 
addressed the Wichita Section of the 
A.C. S. on October 16th on the subject 
of ‘‘Helium.” 

On September 19th Dr. Irvine LANG- 
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MUIR addressed the Kansas City Section of 
the A. C. S. on ‘‘Reactions in Gases Pro- 
duced by Heated Platinum and Tungsten 
Filaments.”’ Dr. J. WILLARD HERSHEY, 
of the department of chemistry of 
McPherson College, McPherson, Kansas, 
spoke before the Section on October 19th 
on the subject “Synthetic Diamonds,”’ 
and Dr. R. H. Fercuson of Procter and 
Gamble delivered an address on ‘Soap 
Manufacture” at the November meet- 
ing. 

Dr. H. P. Capy spoke on the subject 
“Radioactivity” at the November meeting 
of the Science Section of the Kansas State 
Teachers’ Association. 

Mr. Ray CuHILes, of the chemistry de- 
partment of the University of Kansas, will 
give twenty-five lectures on liquid air at 
various places in Kansas during the school 
year. 

On November 11th Dr. H. P. Capy ad- 
dressed the Williston Club of Lawrence, 
Kansas, on “‘Atomic Structure.” 

PrRoFESSOR HENRY WERNER has been 
appointed dean of men at the University 
of Kansas. 

Selected articles from the JOURNAL OF 
CHEMICAL EpuUCATION are being used as a 
basis for reports given before the Chemical 
Club of the University of Kansas. 


University of Missouri. Dr. IRvING 
LANGMUIR, director of research of the 
General Electric Company, and president 
of the American Chemical Society, gave a 
talk to the University of Missouri Sec- 
tion, A. C. S., on Friday, September 20th, 
at 7:30 o’clock p.m., upon ‘‘Chemical 
Reactions Produced by Heating Tungsten 
or Platinum Filaments in Gases.’’ There 
were present at the lecture, and dinner 
which preceded it, numerous out-of-town 
members. 


The Missouri Section was fairly well 
represented at the recent Minneapolis 
meeting of the A. C. S., three of its staff 
having been there. 

Mr. H. H. Ricuarpson, M.A., Uni- 
versity of Missouri, who has recently been 
teaching at the Junior College at Ca- 
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ruthersville, is back at the university doing 
research work with Dr. Hogan. » 

On Tuesday evening, October 8th, the 
society of Sigma Xi and the School of 
Medicine entertained at the Daniel Boone 
Tavern for Dr. E. V. Cownry, professor 
of cytology, Washington University, who 
lectured after the dinner in the auditorium 
of the physics building upon ‘‘Recent Ad- 
vances in Our Knowledge of Yellow Fever.”’ 


University of Nebraska. Dr. F. W. 
Upson, chairman of the department of 
chemistry, has recently been appointed 
to the deanship of the graduate college. 
Since his election, Dean Upson has spent 
much time in organizing the work of his 
office. 

ProFessor H. G. DEMING, after a year’s 
leave of absence spent in an important 
position with the well-known chemical 
firm of A. D. Little, Inc., of Boston, 
has returned to his work in the depart- 
ment of chemistry. Dr. Deming will 
resume his teaching of physical chem- 
istry and will also have charge of the ad- 
vanced freshman course in chemistry. 

Two new appointees in the department 
of chemistry took up their work at the 
opening of the university. Dr. Cuirr S. 
HAMILTON returned to the department as 
professor of chemistry. Dr. Hamilton 
was formerly associate professor in the de- 
partment, but has been a member of the 
chemistry staff at Northwestern Univer- 
sity for the past two years. He will have 
working with him five research fellows, 
stipends for which are donated to the 
university by Parke, Davis & Company of 
Detroit. Dr. Hamilton will devote his 
time to work in the organic division of 
the department. 

Dr. Mary Louise Morss, of the Uni- 
versity of Minnesota, has been added to 
the chemistry staff as instructor in organic 
chemistry. 

Dr. J. G. MEILER recently completed 
the work for his doctorate degree in chem- 
istry at the University of Chicago. Dr. 
Meiler is an instructor in freshman chem- 
istry. 
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The September issue of the Journal of 
the American Chemical Society contained 
an article on the “‘Isomeric a-Diphenyl- 
glutaric Acids” by S. Avery and W. D. 
Maclay. This article clears up certain 
points which have been puzzling investi- 
gators for many years. It applied to an- 
other group of organic acids the principle 
underlying Pasteur’s classical work on 
the tartaric series. 

At the Minnesota meeting of the A.C.S., 
the city campus was represented by a 
paper by DEAN Upson, presenting work by 
himself and two of his graduate students. 
Work at the agricultural college campus 
was represented by papers giving the work 
of PROFESSOR BLIsH, PROFESSOR Mus- 
SEHL, and Dr. ACKERSON. A _ greater 
precentage of chemists from Nebraska was 
present than from most of the other states 
aside from Minnesota. 


University of Nevada. On the evening 
of September 14, 1929, the Sacramento 
Section of the A. C.S. held its Reno meet- 
ing at the Golden Hotel. There were 
eleven visitors from California who at- 
tended the banquet and the presentation 
of papers. Dr. MeEryL W. Demine, of 
the University of Nevada, gave an inter- 
esting discourse on “Ionization in Mixed 
Solutions;’’ Dr. Wa.LuacE A. GILKEY, 
of Sacramento Junior College, presented a 
paper entitled ‘‘Some Organic Glasses;’’ 
Mr. V. E. SPENCER, of the Nevada Agri- 
cultural Experiment Station, discussed 
“Objectives and Methods in Soil Re- 
search.”” The next morning the guests 
from California made a tour of inspection 
over the campus of the University of Ne- 
vada, during which greatest interest was 
shown in the Museum of the Mackay 
School of Mines and the new Mackay 
Science Building, the latter of which is 
under process of construction. 

On the evening of October 5, 1929, the 
Sacramento Section held its Sacramento 
Junior College meeting. Eleven men, 
representing the faculty and students of 
the University of Nevada, were present. 
Dr. GEORGE W. SEArsS, head of the chem- 
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istry department, University of Nevada, 
presented a paper on ‘‘The Value of the 
Periodic Law in the Correlation of Chemi- 
cal Properties.’”” Dr. B. S. Hopkins, of 
the University of Illinois, favored the as- 
semblage with a few remarks concerning 
some aspects of the work done in the dis- 
covery of illinium. 

On the afternoon of October 7, 1929, be- 
fore a joint meeting of the faculty of 
science and chemistry clubs of the Uni- 
versity of Nevada, Dr. B. S. HopKINS gave 
an illustrated lecture on the methods of 
separating and detecting rare earths, 
with special reference to illinium. 


University of Oregon. Dr. RAYMOND 
D. Coon, last year a member of the staff of 
the department of chemistry at the Uni- 
versity of Nevada, is now a member of the 
chemistry staff at the University of Ore- 
gon. Dr. Cool will bein charge of analyti- 
cal chemistry at Oregon. 

The Fleischmann Company of Chicago 
has renewed its fellowship in order to 
further the research work dealing with 
the properties of bios and the problem of 
its isolation, being done under the direc- 
tion of Dr. RoGER J. WILLIAMS. Mr. 
RICHARD RoEuM, who held this fellowship 
last year, will continue with the investiga- 
tion. 

University of Tennessee. The new 
unit for chemistry is being occupied for the 
first time this fall. It houses all the work 
given above the grade of freshmen and pro- 
vides, for the first time, adequate facilities 
for the research of students working to- 
ward their master’s degrees. 

Mr. ALAN HIsey, an instructor for the 
past two years, has resigned in order to 
continue his study toward the doctorate 
at the Medical School at Memphis. Mr.- 
J. H. Woop, who received his master’s de- 
gree here last summer, has been appointed 
to fill the vacancy created by Mr. Hisey’s 
resignation. 

The teaching fellows in the department 
this year are: GILBERT KINNEY, from 
Arkansas College; C. H. Haus, from Uni- 
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versity of Tennessee; ALBERT F. Parks, 
from Arkansas College; Cec, M. Pounp- 
ERS from Trinity College, Texas; C. R. 
ALEXANDER, from Eastern Kentucky 
Teachers’ College. 


University of Texas. On November 
8th, the board of regents opened bids on a 
new chemical laboratory, estimated to 
cost between $900,000 and $1,000,000. 
The chemical library, which is quite com- 
plete as far as journals are concerned, will 
be located in a specially large series of 
stack and reading rooms, and will be 
known as the MALLET LIBRARY OF CHEM- 
IstrRY, in honor of Dr. J. W. Mallet, first 
professor of chemistry in the University of 
Texas and chief chemist for the ordnance 
corps of the Confederate armies during 
the Civil War. 


University of Vermont. Dr. C. W. 
STILLWELL is engaged in X-ray research 
at the University of Illinois for the pres- 
ent year. 

Mr. E. E. LINEKEN, who spent last year 
at the University of Iowa, has again joined 
the chemistry department staff at Ver- 
mont, and is giving work in general and 
industrial chemistry. 


University of Virginia. The University 
of Virginia announces the opening of a 
laboratory where a series of investigations 
in the chemistry of alkaloids and related 
substances will be carried on under the 
auspices of the Division of Medical Sci- 
ences of the National Research Council. 
Dr. LYNDON F. SMALL, research associate 
at the university, has been appointed di- 
rector of the new laboratory. The present 
personnel includes Pror. Er1cH MOSETTIG 
(University of Vienna), Dr. ALFRED 
BuRGER (University of Vienna), Dr. 


FranK L. Conen (Northwestern Uni- 
versity), Mr. JACOB VAN DE Kamp (Uni- 
versity of Utrecht), and Mr. Louis EILErRS 
(University of Illinois). 

Dr. ARTHUR F. BENTON, chairman of 
the chemistry faculty, was appointed to 
the executive committee of the division of 
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physical and inorganic chemistry at the 
Minneapolis meeting. 

The revised curriculum in chemical 
engineering went into effect with the cur- 
rent session. Physical and analytical 
chemistry are completed by the end of the 
third year under the new plan, while some 
reduction has been made in the amount of 
graphical statics required. By transfer- 
ring cost accounting to the graduate year, 
time has been given for the introduction of 
courses in principles of chemical engineer- 
ing and economics in the fourth year, lead- 
ing to the degree of B.S. Advanced 
chemical engineering and industrial chem- 
istry have been incorporated in the fifth 
year, leading to the Ch.E. degree. 
LAUREN B. Hitcucock, who received his 
training at the Massachusetts Institute of 
Technology, came from the U.S. Ordnance 
Department to take charge of chemical 
engineering instruction. He has recently 
been appointed chairman of the industrial 
committee of the Virginia Section, A. C. S. 

The 1929 Alpha Chi Sigma Lecture was 
given by Dr. SipngEy S. NeEcus, head of 
the department of chemistry at the Medi- 
cal College of Virginia. Dr. Negus re- 
ceived his degree at Johns Hopkins Uni- 
versity in 1923, and in 1925 was chairman 
of the Virginia Section. The topic of 
his lecture was ‘“‘Chemistry in General,” 
and was devoted to a popular exposition of 
recent outstanding contributions of chem- 
istry to mankind. 

Dr. Doucias G. Hii, of Princeton, 
has been appointed research associate in 
physical chemistry. He is working on 
subjects in photochemistry. 

Asa result of the recent du Pont bequest, 
a number of new fellowships have been 
established in the department of graduate 
studies. ‘Two of these have been assigned 
during the current year to graduate stu- 
dents in chemistry: Mr. JACOB VAN DE 
Kamp, from the University of Utrecht, and 
Mr. T. A. Wuits, from the University 
of Virginia. 

The fellowship supported by the E. I. 
du Pont de Nemours Co. is held at present 
by Mr. RoBeErtT F. SELDEN. 
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Courses in ‘‘Special Topics in Organic 
Chemistry” and ‘‘Special Topics in Physi- 
cal Chemistry’? have been added to the 
list of graduate studies. A weekly semi- 
nar is being held in organic chemistry for 
research men. ‘This is in addition to the 
general weekly colloquium held for all 
graduate students. 

Important new acquisitions have been 
made in the library during the past year, 
the money for which came from the Barks- 
dale Memorial Endowment. 


University of Wisconsin. A portrait 
of the late Dr. ARTHUR LOEVENHART, 
former head of the department of pharma- 
cology and one of the earliest professors 
called to the Wisconsin Medical School, 
has been hung in the auditorium of the 
Memorial Institute of the Wisconsin Gen- 
eral Hospital. The portrait is an expres- 
sion of appreciation for the service that Dr. 
Loevenhart has rendered the university 
andthe nation. The donors are colleagues, 
friends, and students. The portrait was 
done by Professor R. S. Stebbins of the 
art department of the university. 

Radio talks will be given by members of 
the chemistry staff over WHA during the 
coming school year. WHA operates on a 
frequency of 940 kilocycles. Members 
of the staff who have recently given talks 
and their subjects are: 

October 15th, H. A. SCHUETTE 
Sweet Shall It Be?” 

October 22nd, V. W. MELocHE—‘‘Hot 
Air—There Is Something in It.” 

October 29th, N. F Hatn—‘Why Not 
Acres of Diamonds?” 

November 5th, L. 
Chemistry?” 


“Which 


C. Hurp—“Why 


Miss RutH KNOBLE, one of the winners 
of the A. C. S. Prize Essay Contest last 
spring, has entered the University of Wis- 
consin as a member of the class of 1933. 
Miss Knoble, whose essay was on ‘The 
Relation of Chemistry to the Enrichment 
of Life,” comes from Kalispell, Mon- 
tana. 

Revisions and additions to the staff of 
the chemistry department at the Uni- 
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versity of Wisconsin include the following 
items: 

Norris F. Hau, of Harvard University, 
has been appointed to an assistant pro- 
fessorship and is in charge of the division of 
inorganic and analytical chemistry. 

J. W. WiuutaMs, assistant professor of 
physical chemistry, has been placed in 
charge of the colloid division. 

F. C. KrauskopF has been advanced to 
a full professorship and C. H. Sorum to an 
assistant professorship. 

L. C. Hurp, D. W. MacCorguopaALe, 
R. J. McCussin, and W. E. ROSEVEARE 
have been appointed to instructorships. 

New assistants in general chemistry in 
the department are: G. BALLAm, W. H. 
Bauer, L. W. Covert, R. U. Goopina, 
R. M. HorrMan, B. W. Howk, E. H. 
KROEKER, F. STRONG, and F. H. VERHOEK. 

H. N. HuntTzicKer, A. C. KRUEGER, J. 
SemB, P. R. FEHLANDT, and L. M. Bo- 
LANDER are new assistants in chemistry IT. 

RALPH CONNOR and C. F. WINANS are 
new in organic and R. ARCHAMBEAULT and 
M. R. SPRINKLE in quantitative analysis. 

LESLIE Tirus received the fellowship 
open in microanalysis. 


Wesleyan University. On October 8, 
1929, ProFEssor C. R. HOOVER gave an 
illustrated lecture on ‘‘Automobile Fuels”’ 
for the Middletown Scientific Association. 

PROFESSOR G. ALBERT HILL recently ad- 
dressed the Northeastern Section, A. C. S., 
at Boston on ‘‘Poison Ivy.” 


West Virginia University. The Chemi- 
cal Foundation has made a grant of 
$1000.00 to the sanitary engineering de- 
partment of West Virginia University in 
order to finance an investigation on sewage 
disposal at the university. The particu- 
lar problem to be investigated by the grant 
is sewage disposal in acid waters, since 
most of the West Virginia streams are 
rendered highly acid by mine waters. It 
is expected that work on the problem will 
begin early in 1930. 


Grand Cane School, Louisiana. Muss 
ROSSETTER SAMPLE, daughter of Mr. and 
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Mrs. H. B. Sample, who graduated from 
the Grand Cane High School in May, 1929, 
won first place in the state in the Chemical 
Essay Contest conducted by the American 
Chemical Society and sponsored by Mr. 
and Mrs. Francis P. Garvan. Miss 
Sample entered an essay in her tenth grade 
and won second place in the state. She 
is now a student in Randolph Macon 
Woman’s College, Lynchburg, Virginia. 

The Grand Cane High School has en- 
tered this contest for five consecutive 
years winning four second places and one 
first place in the state. The students 
winning second place are: W.P. ADDISON, 
FREDERICK MILLER, HARTWELL SMITH, 
and Miss ROSSETTER SAMPLE. 


Buffalo Museum Chemical Exposition. 
THE BuFFALO SociETY OF NATURAL 
SCIENCES opened to its members and in- 
vited guests on the evening of October 11th 
an exposition of the Chemical Industries 
of the Niagara Frontier. Dr. ELLwoop 
HENDRICK was the principal speaker at 
this opening. On October 12th the Exposi- 
tion was opened to the general public and 
will remain open until December 31st. 

A survey of the various manufacturing 
companies and corporations along the 
Niagara Frontier was made to ascertain 
the number of firms engaged in making 
products, either chemical in nature or 
involving chemical manipulation or con- 
trol. Exhibits showing products and giv- 


whereby such products are made are being 
displayed by about forty companies. 
It is interesting to note that the district 
represented in this exposition leads in the 
United States in the production of abras- 
ives, artificial graphite, calcium carbide, 
and cyanamide, ferro-alloys, chlorine, 
cellophane, and perhaps also in dyes; and 
that it contributes a noteworthy propor- 
tion of the total output of rayon, soap, 
carbon tetrachloride, electrodes, linseed 
oil, auto tires, storage batteries, and vul- 
canized fiber products. 


The Cincinnati Section, A. C. S. The 
308th meeting of the Cincinnati Section of 
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the American Chemical Society was held 
in the auditorium of the chemistry build- 
ing of the University of Cincinnati on Oc- 
tober 9, 1929, at 8:00 P.M. 

This was the first meeting of the season 
and reports were due from officers and com- 
mittees. The address of the evening was 
given by Dr. S. B. ARENSON, of the Uni- 
versity of Cincinnati Department of Chem- 
istry, on the topic ‘‘Radio Reactions.” In 
his paper, Dr. Arenson discussed the re- 
sponse of the radio audience to a series of 
lectures broadcast by him last winter from 
WLW under the title “Taking the Mist out 
of Chemistry.” 

Reports from those who attended the 
Minneapolis meeting introduced a dis- 
cussion of plans for the entertainment of 
the American Chemical Society in Cincin- 
nati next fall. 


New England Association of Chemistry 
Teachers. The 118th meeting of the 
N. E. A. C. T. was held Saturday, Oc- 
tober 19, 1929, at Rhode Island State 
College, Kingston, R. I. See news items 
under Rhode Island State College. 


Northeastern Section, A. C. S. The 
238th meeting of the Northeastern Section 
of the A. C. S. was held at the American 
Academy of Arts and Sciences, Boston, 
on Friday, October 11,1929. After dinner 
at the Hotel Brunswick, ProrEssor G. 
ALBERT Hii, of Wesleyan University, 
spoke on ‘Poison Ivy—The Three Fin- 
gered Villain.” 


Oklahoma Section, A. C. S. The an- 
nual fall meeting of the Oklahoma Section 
of the A. C. S. took place on Saturday, Oc- 
tober 26th, at Stillwater, Oklahoma. The 
session opened at 10 A.M. and officers for 
the coming year were elected. 

Following the business meeting, Dr. 
HENRY SCHLUNDT, of the chemistry de- 
partment of Missouri University, gave a 
lecture on ‘‘Radium Poisoning,’’ which 
was open to the public. 


Virginia Section, A. C. S. The new 
chairman of the Virginia Section of the 
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Corporation. 


ately followed. 


as follows: 


LANGMUIR, president of the A. 


Southwest Virginia Chemists’ 


November 15th—Dr. I. A. 


pounds.” Mr. R. B. ARNOLD, 


ginia and Dairy Products.”’ 


Resources of Virginia.’ 


Products.” 


Roads Chemists’ Club. Dr. 


Virginia.” 


Virginia Academy of Science. 
June—Business meeting. 








Loca, ACTIVITIES 





A. C. S., Epwrn Cox, was born in Rich- 
mond, Virginia. He was educated in the 
schools of Richmond and at the Virginia 
Military Institute, from which he received 
the degree of B.S. in chemical engineering 
in 1920 and that of M.S. For the past 
nine years he has been connected with the 
Virginia-Carolina Chemical Company, the 
Tobacco By-Products Corporation, and is 
at present with the Phosphate Products 


The first meeting of the Virginia Section 
was a joint meeting with the Richmond 
Chamber of Commerce held on October 
4th. Supper was served at 6 p.m., and Dr. 
Herty’s address on ‘‘The Future of In- 
dustrial Chemistry in Virginia”’ 


The outline of the program for this year is 


October 18th—A regional meeting of the Mary- 
land, Washington, and Virginia Sections in Wash 
ington. ‘The principal speaker bg Dr. IRVING 


November 9th—A_ joint che 


College. Dr. W. G. Guy, of William and Mary 
College, spoke upon ‘‘Radioactivity.” 
dolph-Macon College: ‘‘Organic 


By- Products and Chemical Corporation, 
mond: ‘Nicotine as an Insecticide.’ 


December 13th—Dr. GrorGE E. 
biological chemist, Bureau of Dairy Industry, 
United States Department of Agriculture: 


January 10th—Dr. WiLBur A. NELSON, 
fessor of geology, University of Virginia, 
address a joint meeting of the Section with the 
University Club of Ric hmond upon ‘ i 


: February 14th—Dr. G. J. Ess&L_en, consult- 
ing chemist, Boston, Mass.: ‘Virginia and Wood 


March—A joint meeting with the | Hampton 


of the Mellon Institute: ‘‘Recent Developments 
in the Fishery Industries of Especial Interest to 


April—‘‘Virginia and Chemical 
Speaker to be announced later. 

Mz ay—This meeting will be held at Lynchburg 
in connection with the annual meeting of the 


The objectives of the Virginia Section for 
the coming year are as follows: 

The rapid development of chemical in- 
dustry in Virginia offers a broad field for 
service and places a greater responsibility 
upon the section. The executive 
mittee, formulating its plans upon the suc- 
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cessful operations of recent years, has 
adopted some broad objectives for the 
work of this year. These objectives are 
in many cases closely correlated, and are 
difficult to separate. 

Through the focusing of attention upon 
the chemical industries of Virginia, it is 
hoped that the continued development of 
the chemical industries within it will be 
assisted. An industrial survey of chemi- 
cal and related industries through the 
state was made during the summer 
months. Offers of assistance to civic and 
governmental bodies have been made. 
The program for the year has been planned 
to deal with state industries employing 
chemical principles. 

Through the yearly program dealing 
with state industries from a_ technical 
standpoint, through publicity on the 
chemical development of Virginia, through 
joint meetings with other organizations, 
and through meetings held throughout the 
state, a broader public appreciation of 
chemistry by the layman should be obtained. 

Through joint meetings with other 
chemical sections, through meetings held 
throughout the state, through joint repre- 
sentation in the publication of the Bulletin 
and through the adoption of a new consti- 
tution, a closer contact will be established 
by chemists throughout the state. This 
is deemed a primary object of the greatest 
importance. 

Through the active coéperation with the 
Science Section of the State Teachers’ As- 
sociation, through the continuance of the 
prize essay contest, and through the dis- 
tribution of the JouRNAL OF CHEMICAL 
EDUCATION, it is hoped that the interest in 
chemistry in secondary schools will be 
increased. This is a continuance of the 
policy of the past year, and the committee 
on secondary education during the sum-- 
mer months has effected tangible results 
by securing the assistance of the State 
Board of Education, and by obtaining the 
coéperation of the JOURNAL OF CHEMICAL 
EpucaTIon in the distribution of the 
Bulletin of the Virginia Section of the A meri- 
can Chemical Society. 











Chemistry in Daily Life. SAMUEL 
GLASSTONE, D.Sc., Ph.D., F.I.C., Lec- 
turer in Chemistry at the University 
of Sheffield, England. First Edition. 
E. P. Dutton and Company Inc., New 
York, 1928. vi+250pp. 21 diagrams. 
18.5 X 12.5cem. $2.25. 

In tic preface the author states, 

“It is hoped that the book will be of 

interest to the general reader and be 

useful as a basis for extension, and 

similar lectures for adults, as well as a 

textbook for schools, whether chemistry 

is taught or not.’’ Recent developments 
in the field of education lead one to view 
with skepticism a book or a course of 
study that aims to accomplish a multi- 
tude of purposes. It is the opinion of the 
reviewer that “Chemistry in Daily 

Life’ is better adapted for general 

reading than for use as a textbook. 
The author has a style that enables 

him to present in an interesting manner 

a mass of chemical facts to the layman 

who is willing to think as he reads. 

The description of many of the classical 

experiments in chemistry is well done, 

and there is described more than one 
historical incident that is not commonly 
found in textbooks or less technical 
works. A large part of the book is 
devoted to recent triumphs of industrial 
chemistry ; the book is remarkably 
free from misinterpretations, considering 
its nature and the wide scope of the 
material covered. The treatment of the 
more modern theoretical subjects, how- 
ever, is not up to the level of the other 
portions of the book; the physical 
chemist, for example, will take exception 
to the fanciful dream, referred to several 
times, that we may be able some day to 
utilize on a revolutionary scale the 
energy within the atom. 

Joun R. SAMPEY 


HOWARD COLLEGE 
BIRMINGHAM, ALABAMA 


General College Chemistry. JosEpH A. 
Bapsor, Assistant Professor of Chemis- 
try, College of the City of New York. 


Thomas Y. Crowell Company, 393 

Fourth Ave., New York City, 1929. 

x + 586 pp. 167 figures. 14 X 22 cm. 

$3.75. 

This book is intended for the use of 
college students who have had _high- 
school preparation in chemistry. ‘In pre- 
paring this text, the author has endeavored 
to write a book which is scientific in spirit 
and intensive in the study of the funda- 
mental principles and their applications.” 

Following a brief introduction, the gas 
laws and the periodic system, there is a 
short, elementary discussion of atomic 
structure, the concepts of this theory be- 
ing employed in the study of the elemen- 
tary substances throughout the text. 
Oxidation-reduction is discussed from the 
valence-electron method, valence changes 
being considered to be due to the gain or 
loss of electrons. 

The first fourteen chapters are devoted 
largely to the development of theoretical 
considerations, chapters on hydrogen, 
oxygen, and water being the only sections 
of a purely descriptive nature in this por- 
tion of the text. This section is followed 
by eleven chapters devoted to the dis- 
cussion of the non-metals, with a chapter 
on solubility product standing between 
the discussion of hydrogen sulfide and the 
oxides and oxygen acids of sulfur. The 
next thirteen chapters are devoted to the 
metals and their compounds, and the last 
three chapters deal with organic com- 
pounds. The usual tables and a table of 
logarithms are found in the Appendix. 
An abridgment of the Hubbard ‘Periodic 
Chart”’ is placed at the end of the book. 

A list of questions and problems, ar- 
ranged in the same order as the subject 
matter is placed at the end of each chapter. 

Except for the inclusion of concepts of 
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atomic structure and the assumption of 
some knowledge of chemistry at the begin- 
ning of the course, the order of develop- 
ment is not essentially different from that 
employed in the usual beginner’s course in 
the subject. In the study of the descrip- 
tive topics, the student will on the whole 
encounter the same substances from prac- 
tically the same point of view as in the 
school course, with little additional ma- 
terial except as regards the use of atomic 
structure. 

It seems to the reviewer that a few of 
the topics are introduced too early in the 
course for the student clearly to under- 
stand their significance; e. g., metallic 
couples, page 80. It is surprising to find 
that no discussion of the determination of 
atomic weights is deemed necessary, es- 
pecially so since an entire chapter is de- 
voted to the discussion of molecular 
weights. 
teachers that the principles involved in 
the determination of atomic weights are 
more difficult for the student to grasp than 
those employed in making molecular 
weight determinations. The failure to 
include a discussion of colloids seems un- 
wise in view of the ever-increasing impor- 
tance of this phase of the subject. 

This book will, in the opinion of the re- 
viewer, furnish satisfactory text material 
for use in courses in which it is considered 
desirable to develop the subject from 
theoretical considerations rather than the 
experimental point of view, and to devote 
the remainder of the course to the recon- 
sideration of the substances involved in 
the earlier course. The inclusion of the 
concepts of atomic structure in the dis- 
cussion of the activity of the elements and 
of oxidation-reduction is a distinct im- 
provement over the traditional type of 
text. 

Stuart R. BRINKLEY 


YALE UNIVERSITY 
New HAvEN, CONNECTICUT 


Laboratory Manual in General College 
Chemistry. JosepH A. BaBor, Assis- 
tant Professor of Chemistry, and ALEX- 
ANDER LEHRMAN, Instructor in Chem- 


REcENT Books 


It is the common experience of 
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istry, both of the College of the City of 
New York. Thomas Y. Crowell Com- 
pany, 393 Fourth Ave., New York City, 
1929. viii + 376 pp. 34 figures. 14 
X 21.5cm. $2.00. 


The manual is intended to accompany 
Babor’s ‘“‘General College Chemistry’’ and 
is arranged so that in the laboratory work, 
“the experiments deal with those sub- 
stances and principles which are discussed 
in the classroom and lectures.” 

There are 142 experiments divided into 
32 chapters arranged according to the 
topics of the text. Alternate pages are 
left blank to be used for the recording of 
notes. In general, the experiments are 
those usually employed to illustrate the 
several topics. A greater number of ex- 
periments is included than can be covered 
in the time usually devoted to laboratory 
work in the general college course, making 
it possible to select those which are best 
suited to the wishes of the individual in- 
structor. 

The directions are clear and the student 
should experience no difficulty in obtain- 
ing good results in his laboratory work. 
Each experiment is introduced by a short 
discussion which will be of great aid to the 
thoughtful student in correlating his lab- 
oratory work with the text and lecture 
discussion. 

The manual furnishes adequate ma- 
terial for the laboratory work in a course 
based on Professor Babor’s text. 

StTuarT R. BRINKLEY 


YALE UNIVERSITY 
New Haven, CONNECTICUT 


Qualitative Analysis. J. S. Lone, Ch.E., 
M.S., Ph.D., Professor of Inorganic 
Chemistry, D. S. CHAMBERLAIN, B.Ch. 
E., M.S., D.I.C., Associate Professor of 
Chemical Engineering, and H. V. AN- 
DERSON, B.Ch.E., M.S., Assistant Pro- 
fessor of Chemistry, all in Lehigh Uni- 
versity. Prentice-Hall, Inc., 70 Fifth 
Ave., New York, 1928. xiii + 193 pp. 
5 figures. 15 X 22.5cm. $2.25. 


The scheme of analysis used in this 
book is approximately that of A. A. Noyes 
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and others. The groups are taken up in 
order of analysis, that is, beginning with 
the silver group. Preliminary experi- 
ments on solutions of salts of the individ- 
ual ions are designed to show the char- 
acteristic properties of the latter. Group 
II is separated into its two parts by means 
of ammonium sulfide. Magnesium is al- 
lowed to remain unprecipitated by the 
Group IV reagent and is tested for in 
Group V. The study of the reactions of 
the anions and their analytical scheme is 
rather short, being confined to twenty-one 
pages. 

The particular idea by which these 
authors make this book different from other 
qualitative analyses lies in an attempted 
dissemination of facts of general and ap- 
plied chemistry along with the real quali- 
tative analytical material. In _ prelimi- 
nary editions this extraneous material was 
incorporated with the directions for quali- 
tative procedure in the same paragraph 
and in the same size of type. This seemed 
confusing and in this edition the use of a 
smaller size of type has made a decided 
improvement. 

The theoretical principles such as theory 
of ionization, law of mass action, etc., 
which find application to the procedure of 
qualitative analysis are included and ex- 
plained in a thorough and understandable 
manner. 

Cari OTTo 


UNIVERSITY OF MAINE 
ORONO, MAINE 


Organic and Food Chemistry. Garry 
EUGENE CULVER, LL.D., and THomas 
ARTHUR ROGERS, B.S., both of Central 
State Teachers’ College, Stevens Point, 
Wisconsin. First Edition. P. Blakis- 
ton’s Son and Co., Inc., 1012 Walnut 
St., Philadelphia, 1929. vi + 212 pp. 
13.5 X 19.5cm. $1.50. 


The book combines textbook material 
and laboratory directions. It is based on 
the author’s experience in teaching a 
course .in organic and food chemistry to 
home economics classes. The material is 
organized according to the usual arrange- 
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ment of organic compounds, and then the 
“source, composition, and functions’ of 
foods are discussed in their relation to each 
organic section: hydrocarbons; halogen 
derivatives; alcohols with a study of sugar 
fermentation and of the physiological 
effect cf alcohol; ethers; aldehydes and 
ketones, formation of acrolein from fats, 
tests for aldehyde in milk; organic acids, 
their presence in vinegar and in fruits and 
vegetables, many tests for organic acids in 
canned foods; the esters and their rela- 
tion to flavors, fats, oils, perfumes, soaps; 
the carbohydrates correlated with sugar 
tests and analyses, enzyme action, baking 
powders; organic nitrogen compounds and 
their relation to proteins, protein tests in 
meat, grains, and milk. The book also in- 
cludes a very short discussion of digestion, 
vitamins, water supply. beverages, and 
thermo-chemistry in its relation to food 
calories. 

When a book is planned covering the 
essentials of organic and food chemistry 
in a small volume, the material must be 
condensed. The reviewer thinks that the 
organic chemistry of this text is not suffi- 
cient in scope or intensity to meet that re- 
quired by a general home economics course. 
However, the material given is well or- 
ganized. 

The qualitative and quantitative lab- 
oratory experiments in food chemistry, 
with their descriptions and applications, 
are quite complete. The experiments are 
well written and especially adapted to the 
needs of home economics students major- 
ing in foods and dietetics. 

NELLIE M. NAYLOR 


Iowa STATE COLLEGE 
AMEs, Iowa 


Lectures on Combustion. JosEPH PRIEST- 
LEY and JoHN MacLean. Printed by 
the Princeton University Press, Prince- 
ton, New Jersey, 1929. vii + 116 pp. 
3 illustrations. 13 X 20.5 cm. 


This attractively bound booklet was 
distributed on the occasion of the dedica- 
tion of the new chemical laboratory at 
Princeton University, September 27, 1929. 
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According to the title page, the book con- 
tains ‘‘Considerations on the Doctrine of 
Phlogiston and the Decomposition of 
Water by Joseph Priestley, LL.D., F.R.S., 
and two lectures on Combustion and an 
Examination of Doctor Priestley’s Con- 
siderations on the Doctrine of Phlogiston 
by John Maclean, M.D.” In addition, 
the book contains a sketch of the life and 
letters of Doctor Maclean by Wm. Foster, 
Professor of Chemistry, Princeton Uni- 
versity. 


Fellowships and Scholarships for Ad- 
vanced Work in Science and Technology. 
Compiled by CAaLLIE Hutt and Crar- 
ENCE J. WEsT for the Research Infor- 
mation Service of the National Re- 
search Council. Bulletin No. 72. 
Second Edition. Published by the 
National Research Council of the Na- 
tional Academy of Sciences, Washing- 
ton, D. C., 1929. 154 pp. 17 XK 25cm. 
$1.50. 


BOOKS RECEIVED—LIBRARY OF 
CONGRESS, AUGUST 15 TO 
OCTOBER 15, 1929 


Alexis, Lucien Victor, Fundamentals in 
physics and in chemistry. New Orleans, 
La., L. V. Alexis, 1929. v. illus., diagrs. 
24 cm. 

Alyea, Hubert Newcombe, The inhibi- 
tive action of alcohols on the oxidation of 
sodium sulfite. Easton, Pa., Mack Print- 
ing Company, 1928. 22 pp. diagrs. 
2614 cm. Thesis (PH.D.)—Princeton 
University, 1928. 

Armstrong, John, Carbonization tech- 
nology and engineering. A practical ex- 
position of the processes employed for the 
carbonization of coal and wood by high- 
and low-temperature methods, with an 
account of the by-products obtained. 
With 296 illustrations, including 19 fold- 
ing diagrams, etc. London, C. Griffin 
and Company, Limited, 1929. ix p., 1 
1., 471 pp., illus., fold. plates. 23 cm. 

Babor, Joseph Albert, General chemis- 
try; a textbook for college students. 
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New York, Thomas Y. Crowell Company, 
1929. x, 586 pp., illus., col. pl., diagrs. 
221% cm. 

Babor, Joseph Albert, and Alex. Lehr- 
man. Laboratory manual in general col- 
lege chemistry. New York, Thomas Y. 
Crowell Company, 1929. viii, 376 pp., 
illus. 221% cm. 

Birosel, Dionisio Martinez, The action 
of bromine on certain mixed ethers. 
Easton, Pa., Mack Printing Company, 
1929. 5 pp. 23144 cm. Thesis (PH.D.) 
—University of Iowa, 1926. 

Chabert, Maximiliano M., Lacas, bar- 
nices y esmaltes. Substancias resinosas, 
aceites para barniz, fabricacién de bar- 
nices, formulario de lacas, barnices y 
esmaltes. 2 ed. Mexico, Impr. de la 
Secretaria de fomento, 1912. 331 pp. 
2214 cm. 

Clark, Albert Henry, Organic chemistry 
for students of pharmacy and medicine. 
New York, D. Van Nostrand Company, 
Inc., 1929. 1 p.1., v—ix, 446 pp., diagrs. 
221% cm. 

Closs, John O’Neill and L. Kahlenberg. 
The use of simple metallic electrodes in 
the potentiometric titration of acids and 
bases. New York City, 1929. Cover- 
title, pp. 369-396, diagrs. 23cm. Thesis 
(Pu.D.)—University of Wisconsin, 1928. 

Coffignier, Charles, Couleurs et pein- 
tures. Paris, J.-B. Baillirée et fils, 1924. 
vii, 762 pp., illus., diagrs. 23 cm. 

Curtis, C. A., Kiinstliche organische pig- 
mentfarben und ihre anwendungsgebiete. 
Berlin, J. Springer, 1929. vii, 230 pp., 
incl. tables. 24 cm. 

Darkis, Frederick Randolph, The theory 
of partial polarity of the ethylene bond 
and the existence of electro-isomerism. 
College Park, Md., 1929. Cover-title, 
pp. 571-602, diagrs. 2514 cm. Thesis 
(Pu.D.)—University of Maryland, 1928. 

Edee, Ralph Herbert, The preparation 
of unsymmetrical aromatic-aliphatic ar- 
seno compounds and higher arseno com- 
pounds. Easton, Pa., Press of the Mack 
Printing Co., 1927. 12 pp. 26 cm. 
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Thesis (PH.D.)—Northwestern University, 
1927. 

Erb, Russell C., Physiological chemistry. 
Easton, Penna., The Chemical Publishing 
Company; Tokyo, Japan, Maruzen Com- 
pany, Ltd., 1929. 402 pp., illus., diagrs. 
231% cm. 

Everett, Alfred, Elementary building 
science. London, Oxford University 
Press, H. Milford, 1927. 4 p. 1., 159 (1) 
pp., illus., diagrs. 22 cm. 

French, Sidney James, and Louis Kah- 
lenberg, The nature of gas-metal elec- 
trodes. New York City, 1929. Cover- 
title, pp. 163-199, 1 illus., diagrs. 23 
cm. ‘Thesis (PH.D.)—University of Wis- 
consin, 1928. 

Fiirth, Otto, Ritter von, Lehrbuch der 
physiologischen und pathologischen 
chemie in 75 vorlesungen, fiir studierende, 
arzte, biologen und chemiker. Leipzig, 
F. C. W. Vogel, 1925-28. 2 v. 25 cm. 
Issued in 6 parts. 

Gray, Carl William, and Claude W. 
Sandifur, Interlinear chemistry manual. 
Rev. and enl. Boston, New York, 
Houghton Mifflin Company, 1929. x, 
207 (6) pp., illus. 24’cm. 

Hackspill, Louis, Petite industrie chi- 
mique. Paris, J.-B. Bailliére et Fils, 1926. 
2 p. 1. (vii)—viii, iv, (5)-834 pp., illus., 
diagrs. 23 cm. 

Haller, Robert, Chemische technologie 
der baumwolle. Mit 266 textabbildungen. 
Berlin, J. Springer, 1928. 4 p. 1., vii-xiv, 
711 (1) pp., illus., diagrs. 25 cm. 

Hilditch, Thomas Percy, Catalytic 
processes in applied chemistry. London, 
Chapman & Hall, Ltd., 1929. xx, 360 
pp. 22cm. 

Kausch, Oscar, Der schwefelkohlen- 
stoff; seine eigenschaften, herstellung und 
verwendung. Berlin, J. Springer, 1929. 
2 p. 1., 265 (1) pp., illus. 2314 cm. 


Kershaw, John Baker Cannington, Die 
elektrolytische chloratindustrie. Halle 
a.S., W. Knapp, 1905. ix, 123 pp., illus. 
241% cm. 

Kunz, Adolf Henry, Oxidation-reduc- 
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tion potentials. I. Ferric-ferrous elec- 
trode. Easton, Pa., Mack Printing Com- 
pany, 1929. 15pp.,1illus., diagrs. 2314 
cm. Thesis (PH.D.)—University of Iowa, 
1928. 

Lange, Otto, Technik der emulsionen. 
Berlin, J. Springer, 1929. viii, 391 (1) pp., 
illus. 24 cm. 

Larchevéque, Marc, Fabrication indus- 
trielle des porcelaines. Paris, J.-B. Bail- 
liére et Fils, 1928. v. illus., diagrs. 
23 cm. 

Le Chatelier, Henri Louis, Lecons sur le 
carbone, la combustion, les lois chimiques, 
professées 4 la Faculté des sciences 
de Paris, Nouv. éd. Paris, J. Hermann, 
1926. xiv, 456 pp., illus., diagrs. 2414 
cm, 

Litinsky, Leonid, Gasfernversorgung 
Westachsens. Leipzig, Kreishauptmann- 
schaft Leipzig, Landesplanung Westsach- 
sen, 1928. 31 pp., illus., fold. map. 23 
cm. 

Liiers, Heinrich, Chemie des _ brau- 
wesens. Berlin, P. Parey, 1929. viii, 
408 pp., incl. tables, diagrs. 24 cm. 

Lu, Kai-Ching, Glass tank refractories 
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Remsen at the Turn of the Century. F. 
1) OE AGN SIN Ore rRriner Mam! 5) 
Schénbein, Christian Friedrich—. R. E. 
OESPER 
Part I. Life and Character........... 432 
Part If. Experimental Labors........ 677 
Schutzenberger, Paul—. T. L. Davis... 140: 
Slosson, Edwin Emery—frontis piece... . . 2075 
Stillman, John Maxson—as a Chemical 
Historian. H. M. “n rey er 466 
Storer, Eliot and—._ T. WRVAVIR vcs ooo 868 
Van’t Hoff, Jacobus Henricus—frontis piece 827 
Voltaic E lectricity, The Origin of — Part 
Il. The Concept of E.M.F. ‘or the 
Energy Principle. C. J. BRocKMAN.. 1293 
Von Liebig: The Sponsor of a Prize Contest 
in Chemistry, Justus—. E. R. 
SonreEe hos oe ees 973 
Wetherill, Charles Mayer frontispiece. »« 1b 
Wetherill, Charles Mayer—. 1825-1871. 
¢. F. Smiru. 
Part I Se ree Salas ‘ateeie ete 
Part II Serer Terr ee 
25) pe Seca pecan Se 
Part IV He pas Ack ace AS 1668 
Part V 5 siraed Wricskceugieuecadereie eh ereceae or cei 
Part VI ee Me eee 
Wohler Plaque, ‘The—correspondence..... 559 


Laboratory and Lecture Experiments; Apparatus, 
etc, 


Alkali Metals, A Method for Showing " 
Metallic Luster of the—. W. 


FERNELIUS AND I. SCHURMAN.. . 1765 
Amalgam, Lecture Demonstration of ‘Am- 

monium—. J. H. Rg&epy.......... 1767 
Ammonium Amalgam, Lecture Demon 

stration of—. J. H. Reepy........ 1767 

















Yo. 12 





VoL. 6, 


Ammonium Polysulfide and Its Action on 
Some Group 2 Sulfides, The late i 
tion and Standardization of—. L. 
CURTMAN AND L. LEHRMAN. 

Analytical Chemistry, Lecture. Demon- 
strations in I. M. KouTHorFF..... 


Binary Mixtures, A Laboratory Experi- 
ment on the Boiling-Point Curves of 
Non-Azeotropic—. G. W. BENNETT 

Boiling-Point Curves of Non-Azeotropic 
Binary Mixtures, A Laboratory Ex- 
periment on the—. G. BENNETT 

Boron from Borax, Preparation of —student 
contest. J. T. THurston. ew 

Brownian Movement Appz iratus, A—: 
H. C. DOANE AND W. A. Dow. ers 

Buret for Strong Alkali, A Dispensing 
B. FP. Aumy.... 

Burets, Apparatus for Filling Pipets and- 
with Corrosive Substances. F 
RWAOCWECKANT 0 ac ooo ne om 

By-Product Ccke Plant, A Werking 
Model—. A Chemistry Project fot a 
Student at the Secondary Level. H. 
| err rere ere 


Cataphoresis, A Lecture or Laboratory 
Demonstration of Colloid W. H 
MADSON AND F. C. a AUSKOPF.... 

Chemicals, Living JAMES 

Chlorine, An ter for the Prepara- 
tion of—correspondence. . 

Coke Plant, A Working Model | “By- 
Product A Chemistry Project for 
a Student at the Secondary Level. 
H. WILLIAMS... 


Colloid Cataphoresis, A Le ecture or ‘e abora- 
W. { 





tory Demonstration of 
MADSON AND F. C. KRAUSKOPF. . 
Condenser, An Improved Reflux—. L. A. 
PAPPENHAGEN. Perens 
Contact- Process Sulfuric ‘Acid Plant, A 
Miniature—. S. C. DENNIs. ae 
Cooling Curves—student contest. Ss. 
TN a Santis ieee tert 2c 
Definite Epapettene. The Law of—. 5. J. 
FRENCH...... ws ae 
Demonstrations, ‘High- “School — Chemis- 
try—R. D. REEbD.. 

Demonstrations in Analytic: ul Cc ‘he mistry, 
Lecture—. I. M. be THOFF.. . 
Destructive Distillation of Coal and Wood, 

A Practical Apparatus for the—. W. 


H. CorNETET. ays hee 
student contest 





Dry-Cell, A Home- Made- 
MD is: GARR EIE <'6. 56. 9-4:6 6 b-calberee ce aes 
Electric Water Still, An G B. 
COOKE. Py ee 
Electro- Analysis, Apparatus for M.L 
NICHOLS. ... eters 
Electrodeposition of ‘Rubber, Ehe——- eh 


in 





“An 3xperiment 


Electroforming, 
W. J. HAMM 


student contest. ; 
Extractors for the Continuous Extraction 
of Small Quantities of Fluid, Some 
Simple—. R. M. Him. anp P. J. 
CS Soca esx caakumeoid es ead 


Filing and Record System for Laboratory 


eys, A B. J. Orrr. 
Fire, Friendly A. H. Jacoss re 
Furnaces, Some Failures and Successes 
with High-Frequency KISSEL 
AND W. HAMM........... 
Gas Generator, A Simplified G. M. 


EVANS..... 


Gases, W ooden ‘Splints. ‘for Testing 
E. D. PALMER..... wares 
Gels, Lead Trees Grown in—. G. P. 


BREWINGTON........ 


SuBject INDEX 


2203 


1910 


1544 


1544 
550 
1099 


734 


733 


334 
2260 


377 


1542 
1905 


1910 


1761 





2231 


518 
1787 


1999 


1147 


sl 








ARTICLES 


Generator, A Seanad Gas—. G. M. 
EVANS.... 

Graduated C ylinders, 
W. 


A. ALBRECHT. 


A Protector for—. 


High-Frequency Furnaces, Some Failures 
K 








and Successes with 
AND W. Hamm. - a Celie wea 
Chemistry Demonstrations. 


High-School 
ee ar 
Hydrogen Chloride, A Demonstration 
Experiment with—. H. STONE. . 
Hydrogen Peroxide, A C siete Method 
M. 


for hon tag the wanes of—. 
HAIGHT. c A 
Jelly, What Puts the Jell in—?.......... 
Keys, A Filing and Record System for 
Laboratory B. J. OTTE. 
Law of Definite Pe, The 
S. J. FRENCH.. els 
Law of Multiple Proportions, An Experi- 
ment to Illustrate the—. J. C 
BAILAR, JR ae aca mee 
Lead Tree (Arbor Saturnii). C. H 
STONE... : Pr 
Lead Trees Grown in Gels. G. P BREW- 
INGTON ; 
Lecture E x perimentation Symposium . 1882 
Lecture Hall and Preparation Room, The 


Modern Chemicz = - J. E. Day. 
Living Chemicals JAMES... 
Luster of the Alkali Meds ils, A Method for 

Showing the Metallic— W. 


FERNELIUS AND I. SCHURMAN. . 
Measurement of Change in Volume on 
Solution, The E. R. WASHBURN 
Microphotographic A pparatus—See A Ret 
rospect—student — contest E W. 
BLANK ‘ ac ener 
Miscibility of Two Liquids of Different 
Densities, An Experiment Demon- 
At the Slow T. G. Tuomp- 
Model ‘By- Product Coke Plant, A Work- 
ing Chemistry Project for a 
Student at the Secondary Level 
H. WILLIAMS np ave poe 
Multiple Proportions, An Exveriment to 
Illustrate the Law of J . 
BAILAR, JR.. 
Osmotic Pressure, A New Method of 
Measuring R. V. TOWNEND. 
Oxidation of Zinc, The—. A Demon- 


stration 1 eS ere eeee 

Oxygen in the Atmosphere, A Method for 
the Quantitative Determination of- 
G. B. CooKE 


Photomicrographic Apparatus —student con- 


test. H. D. ADDISON wade itunes 
Pipets and Burets with Corrosive Sub- 

stances Apparatus for Filling 

R. F. McCRACKAN Pre ere 
Pipetting Obnoxious L iquids, ‘Simple De- 

vice for—. L. SCHEFLAN........... 
Pneumatic Trough, Steam-, and Water- 

Bath, A Combined C. R. Hoover 


Polarization, An Experiment Illustrating 
Voltaic H. P. Capy AND R. Tart 
Preparation Room, The Modern Chemical 
Lecture Halland—. J. KE. Day 
Projects —See A Miniature Contact-Process 
Sulfuric Acid Plant. S. C. Dennis. . 
A Working Model By-Product Coke 
Plant. H. WILLIAMS... Re 
Protector for Graduated C ylinders, A 
V ; 


ALBRECHT. ....... 
Qualitative Analysis, A System of In- 
dividual Reagents for Courses in 


L. J. CURTMAN 
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Quantitative Analysis, Testing a eae 
as a Laboratory Exercise in— WwW 
oe ee ee 


Reagents for Courses in Qualitative An- 
alysis, A System of Individual 
By Be Es oivicece ssc us seeceies 
Reflux “Condenser, An- eaprenes - L. 
A. PAPPENHAGEN. 





Refluxing Apparatus for “Quantit: itive 
jaca A Simple, E flicient—. EK. 
Sidiner, The Electrodeposition oc 2B. 
RUMEN T rng S56 6Alc a ets sis ese ee Ace ws 
Solutions, A Safeguard for Stock—. E. F. 
CE ree SRA eee or 
Solvay Process, The—A Demonstration. 
A. Haut. haar toa aoa Mca ZT® 
Splints for Testing Gases, Wooden 
E. D. PALMER. 5 ciataileastene Ris 
Steam, The V a. Density * of > C..15. 
MartTIN, J. E. Day, AND W. EVANS 


A ps oe 
C. R. HOOVER 


Steam-, and Water- Bath, 
Pneumatic Trough, 


Still, An Electric Water—. G. B. COOKE 
Stirring within a Sealed Container, A 

Device for—. L. SCHEFLAN........ 
Stock <a eaana A enone for—. E. F. 


LM 
Sulfuric Acid Plant, A Miniature Cont ict- 
Process—. 5S. C. DENNIS. 


Test Tubes, A Simple Method for nevoual 
ing Broken . L.S. Keyser ? 

Testing. a Reagent as a Laboratory Ex 
ercise in Quantitative Analysis. W. 
D. COLLINS ns Aer 

Tinning and Zincing. C. P. STEVENS. 





Vacuum, A Device for Introducing a 
Weighed Sample into a—. M. T. 





FR At re eee rae ke 
Vapor Density of Steam, The—. = 
Martin, J. E. Day, AnD W. L. Evans 
Voltaic Polarization, An Experiment II- 
lustrating—. H. P. Capy anp R. 
TAFT. 
Volume on “Solution, “The Me: isurement of 
Change in—. E. R. WAsuHBuRN. 








Water-Bath, A Combined Pneumatic 
Trough, Steam-, and ; R 
HOOVER... mS eee dee 

Water-Bath, A Constant ‘Level— N. F. 





WILSON AND R. K. CARLETO? 

——r A Possible Source of Error in 

M. B. GEIGER. eR Es 
Wooden — for T esting ‘Gases. ; 
PALMER. Sa ein owe Sele we oere 





Zinc, The Oxidation of A Demonstra- 
tion. M. MrvER. 
Zincing, Tinning and—. _ P. STEVENS. 


Prize Essays 


A.C. S. Prize Essay Contest, The—.. 1805, 
Administration of a Local Che mistry Essay 
Contest, The—. 5S. W. Morse 
College 
The Relation of Chemistry to Health 
and Disease P) ADAMS... 
Chemistry and Its Relation to the En- 
richment of Life. T. a REEVES, JR 
Insecticides. C. NISSLE 
The Relation of C naires ‘to Ni ational 
Defense. M. P. WOOLVERTON. ; 
Disinfection and the Preservation of 
Food in the Farm Home. R. E. 
O’HERRON.... 
The Relation of C hemistry to the Rub- 
ber Industry. H. D. BERGENER. 
High-School 
The Importance of C hemistry in Health 
and Disease. C. aide 








519 
521 


947 
735 


1781 


1986 


The Relation of Chemistry to 
-the Enrichment of 
MNORBEM: . «<5 c0-3s 
Agriculture. G. Croucn. .. 
National Defense. A. P. Smitut. 

—the Home. M. L. WALTERS..... 
-the Zinc Industry. J. D. Mar TIN, 


Life. R. 


aR. 
Teachers’ College ‘and Normal Schools’ 
The Relation of Chemistry to 
—Health and Disease. J. R. HASLEM 
—the Enrichment of Life. J. Jongs 
Fixation of Nitrogen. R. D. SPEARS... 
Chemistry in Relation to National De- 
CURED, “Te. SOMES os is.c ee weneeeinns 
The Relation of Chemistry to 
the Home. H. Ll. Pricuarp. 
the Development of a Natural Re- 
source—Coal. H.STEFFAN. 





Winners of ‘ened, Prize vied Contest, 
1928 


Winners Thighs School Prize E: ssi say “Con- 
test, 1928-2) 

Winners of Se College and Normal 
Schools Prize Essay Contest, 1928-29 


Professional 


How Are Teachers Being Trained in College 
for Teaching High-School Chemistry? 
Ii... Commriee REG... 6 ois hese oe 


New England Association of Chemistry 
Teachers and How It Helps Teachers 
of Chemistry, The O. CHAPIN... 

Professional Spirit among High-School 
Chemistry ‘Teachers, The—. I. 
COMMITS TCP UIE «5. 0 -a-4:h 9-05.44 bests 

Self-Help for Teachers. H. STONE.... 

Teachers, Self-Help for—. C.H. STONE. . 

Teaching and Research. J. S. CHAMBER- 
Vt aaa SGaneice esate 

Miscellaneous 


Chemical Bank—game. H. JAMES... 





College and the University, The—. Dedi- 
catory Address, R. E. Olds Science Hall 
at Kalamazoo College. ‘. A. Kraus 


Contest for High-School and Freshman 


Students, A . 1785, 2020, 
Contest for U ndergraduate Students, 

St: inding. . as - 17 84, 2019, 
Contest, Winne ers in First. ‘What Is 

Wrong” 8 Aree 
Education, Our 


Cc naane - A. L,. 
FERGUSON CAeiew eos perceives ane 


Ideals of Chemical Investigation. T. W. 
EP aa a are ara Oe 
Invented, How New Chemical Products 
Ate, TB BURG. occ sos cage sos 
Molecule, How Small Is a—? R. E. 
POOR Kos. : bis 


Nomenclature, Limitations upon the Uni- 
fication of Chemical-—. A. SEIpELL 


Products Are Invented, How New Chem- 
ical—. D. B. Keyegs...... Pts ee 


Our C penane Kducation. A. L. Frerou- 
SON : Se ee ee 


Patent Procedure, What the Chemistry 
Student Should Know About—. L. 
VAN DorEN. 

I, Development of Our Patent System 


DECEMBER, 
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VoL. 6, No. 12 SuBJECT INDEX 


II. Organization of the Patent Office 
III. Preparation of the Application 


Statement of Cash Receipts and Disburse- 
ments of the Journal of Chemical 
Education. aioli inven 

Dedi 


University, The baie and the 


catory Address, E. Olds Science Hall 
at Kalamazoo Calas C. A. Kraus 
THE CHEMISTRY STUDENT 
Agricola, Assaying with—. R. D. Bin 
ELE IRL TCE Sete a 
Apparatus, Microphotogra phic—See A 
Retrospect—student contest. FE. W. 
BGARIEs oc kek eed oes 


Apparatus, Photomicrographic—student 
contest. H, D. Appison... 


Arabian Barber nati The play. W. L 


LAMAR... . iar ¢ Paes 
Assaying wi ith. " Agricola. R D. Bit 

LINGER. . aia pie 0 Sattar eas 
Atoms, A Perioc dic Chart of the—student 





contest. S. GRAVES. . era 
Attractive Chemistry Club Pin, mu oO 
S. WALTERS 5 
Bank, Chemical—game. H. JAMES ; 
Barber Shop, The Arabian—jlay. W 
I,. LAMAR..... 
Boron from Borax, Pp rep: are ition of 


student contest. J. T. THuurstTon 
By-Product Coke Plant, A Working 






Model A Chemistry Project for 
a Student at the Secondary Level 
FE. WHGRPAMA. occ ice ccs 
Chemical Bank—game. JAMES ; 
Chemical Investigation, Ideals of —. T 
We. RICHARDG... «0.00654. 
Chemicals, Living . JAMES 
Chemistry —verse. M. Watson. , 
Chemistry Club’s Contribution to Its 


University, 

Chemistry for the Am: iteur Photogr: ipher 

I. The Chemistry of Photographic 
Materials. 

II. Exposure 
Chemistry in 1928... 
Chemistry on the 

R. C. BERGEN 
Club Initiation, A Successful C hemistry 
yo Oo See ee 
Club Pin, An Attractive 
O. S. WALTERS. .. 
Club’s Contribution to Its 





High-School Stage 








Chemistry 





‘University, A 


Chemistry—plaque............... 
Contact-Process Sulfuric Acid Plant, A 
Miniature $5. C. DENNIS ; 
Contest, The A. C. S. Prize Essay 1805, 
Contest for High-School and Freshman 

Students, .. 1785, 2020, 
Contest for U ndergradu: ate Students, 
Standing 1784, 2019, 


. REINMUTH 
ae S. 


Cooling and Refriger: ition. 
Cooling Curves—student 
GRAVES... 


Dry-Cell, A Home-Made—siudent contest 
Bay Es, WOOMWOIIG bo. 5 kes os 60-08 

Electrodeposition of Rubber, The--. B 

ALES 


Electroforming, An FE xperiment: in 
W 


student contest J. HAMM 
Experiment Ilflustrating Voltaic Polari 
zation, An H Capy AND R 
‘Sree : ; 
Experiment in Electroforming, An 
NV 


student contest. W. J. HAMM 
Fire, Friendly—. A. H 

Fraternity Initiation, A 
LAMAR. 


JACORS 


play. W. WL 
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Furnaces, Some Failures and Successes 
with High-Frequency—. J. Kisseu 
AND W. Hamm. ee ee 


Gas Industry with Particular Regard to 
the Influence of Chemical Research, 
Important Points in the Development 
of the Manufactured J. H. WoLFe 

General Science in the Fifties. J. H. 
GARDNER 

Some Failures 


High-Fre quency Furnaces, 








and Successes with J. Kissei 

AND W. Hamm. eae 
High-School $S Chemistry on the 

R. C. BERGEN Pea 
Home-Made Dry-Cell, A—-student contest 

H. L.. SCHWENK 


How Small Is a Molecule? R. E. ROSE 


Ideals of Chemical Investigation T. W. 
RICHARDS 

Important Points in the Development of 
the Manufactured Gas Industry with 
Particular Regard to the Influence of 
Chemical Research J VOLFE. . 

Initiation, A Fraternity—play. W. L 
LAMAR... 6009. oa 

Initiation, A Succe ssful fe hemistry ( ‘lub: 
O. WALTERS...... 






Janitor’s Life, play. W. W. HEeINTz.. 


Jelly, What “Sra the Jell in—?. ; 
Justus von Liebig the Sponsor of a Prize 
Contest in Chemistry EK R. 


SCHIERZ 





Lead Tree (Arbor Saturnii). C. H. Stone 
Library, The ‘ : .. 1798, 2022, 
Liebig Justus von the Sponsor of a 
Prize Contest in Chemistry EE. 
SCHIERZ eoeae 
Living Chemicals H. JAMES 
Vicrophotogra phic | pparatus —See A 
Retrospect —stude nt contest. KE. W. 
BLANK.... ; 
Miniature Contact-Process Sulfuric Acid 
Plant, A S. C. DENNIS : 
Molecule, How Small Isa-——-? R. E. Rose. 
Number of Atoms in the Sulfur Molecule, 


‘he—student contest. H. JAMES 


of Zine—A Demonstration, 


Oxidation 
1, 


he—. M. MEYER. 

Patents See What the Chemistry Stu 
dent Should Know about Patent 
Procedure. L. VAN Doren... 123, 536, 

Periodic Chart of the Atoms, A—student 
contest. S. GRAVES 


the Ama- 


Photographer, Chemistry for 
of Photo- 


teur. I The Chemistry 
graphic Materials. 
Exposure 


Photomicrographic " Apparatus student 
contest. H. D. AppIson 
Pin, An Attractive Chemistry Club 


O. S. WALTERS. . mie 
Plaque—See A Chemistry Club’s Contri 
bution to Its University 


Preparation of Boron from Borax 
student contest. J. T. THurston 
Prize Essay Contest, The A. C.S 1805, 

Production and Uses of Sulfur, The 


A Working Model By-Prod- 


-rojects—See 


uct Coke Plant H. WIL.ramMs 
\/so, A Miniature Contact-Process Sul- 
furic Acid Plant. 5S. C. DENNIS 
Refrigeration, Cooling and—. O. REIN- 
MUTH ‘ 
Retrospect, A VWicrophoto wa phi 1 \p 
paratus —student contest K W 


BLANK 
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Rubber, The E oceans of—. B. Aluminum, Some Notes on the Determina- 
DALES.. bine a9) 0 to tion of—. With Special Reference to 

the Use of Hydroxyquinoline as a 

Stage, pig mt on the High-School— Reagent. W. SINGLETON........... 
R. C. BERGEN. TS aPETA Aluminum, The Confirmatory Test for—. 
Sieactos ot Matter B The—. 0. “REIN- R. GEMMILL, R. BRACKETT, AND C. R. 
MUTH. ES a ee ERI ene ee fer rer 

V. SE SOND i oo d5:66 4% acd ee wns Aluminum for the Detection of Arsenic, 


VI. The Periodic Classification of the 
Elements Completed. Cais oar 
VII. Application of the Electronic 
hi vile to Oxidation-Reduction...... 
Berle Gin sc esos pis. os wn acealslais nies 
Successful Pg paged Club Initiation, 
A WALTERS. a 
Sulfur, The Bardens and Uses of- 
fre ae 
Sulfur Molecule, The Number of Atoms in 
the—student contest. H. JAMES 





Sulfuric Acid Plant, A Miniature Contact- 


Process—. S.C. DENNIS....... 


Textiles and Test Tubes. P. B. Mack. 








Tinning and Zincing. | C. P. STEVENS... 

Voltaic Polarization, An Experiment I1- 
lustrating I. P. Capy anpbD R. 
TAFT. : 

Von Liebig, ‘Justus- ‘the ‘Sponsor of < 
Prize Contest in Chemistry. E. R- 
RINNE 0054 cokes 5 Gch ore. big h3 9 938 9:52) aes 


What the Chemistry Student Should Know 
about Patent Procedure. L. VAN 
DOREN 

i Dev elopment of Our Patent System 
II. Organization of the Patent Office. 
III. Preparation of the Application 

Winners in First ‘‘What !s Wrong” Con- 

test. 
salty ‘Model By- Product. Coke Plant, 
° —. A Chemistry Project for a 
Semdent at the oeeeetd Level. H. 


WILLIAMS. . 
Zinc, The Oxidation of—A Demonstration. 
M. MEYER ee eee se seer eeeeees 
Zincing, Tinning ‘and—. C. P. STEVENS. 
ABSTRACTS 


Apparatus and Laboratory Practice 


Absorption, An Efficient Stirrer for Gas—. 
ei a ee 

Absorption of Oxygen by Dilute Alkaline 
Solutions of Pyrogallol, The—. <e 
DRAKELEY AND H. NICOL. 

Acetaldehyde, A Simple Method for the 
Determination of—. Y.’Tomopa. 

Acetaldehyde, Determination of Alcohol in 
the Presence of—. Y. Tomopa...... 

Acid Digester, An—. H. Yacopa. 

Acids, Detection of the Presence of Re- 
ducing Radicals in a Systematic 
Analysis for the . J. CuRTMAN 
AND W. W. PLECHNE s 

Agar, A Quick and E ficient “Method for 


oa oes oon alo: 6. Bcevereceece 
Alcohol, Dufton Distilling Column for 

Preparation of Absolute—. W. A. 

NOYES.....02.0 cee ccc seseesscene 


Alcohol in the Presence “ Acet taldehyde, 
Determination of—. Tomopa.. 





Alcohols, Estimation a ‘Mixtures of 
Methyl! and Ethyl—. S. KErTrt.Le.. 

Alloy, A Convenient Method for Preparing 

SARE ees aaneasre 


Aluminum, An’ Aid | in the Deposition of 
Copper on—. 


. W. BENNETT...... 





he Use of—. B. SVENSON...... 
Ammonia, The Putanehainatithe Titration 
om. FE. 3B. KR. PRIDRAUSX....<5...< 
Ammonia by Means of Calcium Cyana- 
mide, Lecture Experiments on the 
Synthesis of —. ZEIGLER. 6.6.5 bcs 


A, Apparatus for Micro Gas—. 
C.. i, PRESCORE, TR. os 6 6s<.s05 
Analysis, ae Apparatus for E lectro- 
lytic—. 5. 3. BAND...<.. : 
Analysis, The om of the Immersion Re- 

fractometer in Milk—. G. D. Eus- 


DON AND J.B. STUBBS.» 6 o6scca eee. 
Analysis for the Acids, Detection of the 
Presence of Reducing Radicals in the 
Systematic—. L. J. CuRTMAN AND 
W. W. PLECHNER. eee err 
Analysis of Ferrocyanides, 
Reet TOR ERO, ooo 6. 2 asdsce nice eens 
Analytical Weights in the Balance Case, 


Keeping—. C. J. SCHOLLENBERGER. 
Analytical Work and Preparations, Drying 
Oven for—. F. HAHN...... eles 
Anesthetic Ether, Preservation of. «¢. 
L. HEWER. Oe PEO 
(Anhydrous Barium ‘Perchiorate), Desic- 
chlora—. . F. Smita. pe ares 
Arsenic, The U se of Aluminum for the 
Detection of—. E. 





Aspirater, An—. 0: RODE... ... 2.60005 
Automatic Pipet. O. ORTH............. 
Automatic Pipet, A New—. IL. N. MARK- 

WRRIN slay werreitiracs and cials Cora orgs urea ace 
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Wohler Plaque, The—. W.H. WaARREN.. 


CHEMICAL DIGEST 


Alchemist, The Advice of Albertus Magnus 
to the Ambitious ’ 

American College, The 

American High School, The 

Ancient Symbols for Metals 


Chemical Exposition, The 

College, The American 

College, The Effective 

College Teaching Fa ae 

Conduct, Principles of Professional 
AMERICAN INSTITUTE OF CHEMISTS 


Effective College, The 

Flite, The Formation of the— 

European System Better, Is the 

Exposition, The Chemical 

Films in Classroom ‘Teaching, Nation- 
Wide Experiment Grades Value of 

Formation of the Kite, The—-..... 


High-School, The American 
High-School Teacher and Researe h, The 


High-School Teachers, Supply and De 


mand as Applied to 


Introductory Chemistry, The New—. A. 
T. BAWDEN. Part Searexsatet 
Part II 


Is the European System Better? 


Metals, Ancient Symbols for pielise 
Motion Pictures. See Nation-Wide Ex- 
periment Grades Value of Films in 


Classroom Teaching............0.0. 


781 


152 


1807 





783 
564 
789 


1808 


2033 





979 


Nation-Wide Experiment Grades Value of 
Films in Classroom Teaching. = 
New _Introductory eer. ° The—. A. 
BAWDEN. Part I.... Sw epiteGe 8 
EAE soca, ores ata Sarde Eee arte head 


On Scientific Writing... .......6666 cee cc's 


Professional Conduct, Principles of 
AMERICAN INSTITUTE OF CHEMISTS 


Research, Scientific—. . 
Research, The High- School Teache or and— 


Scientific Research.......... 

Scientific Writing, On—... 

Study, Teaching Students How to—. 

Supply and Demand as sencnaeh to — 
School Teachers. 

Symbols for Metals, Ancient—....... 

Teacher and Research, The High-School 

Teachers, Supply and Demand as Applied 
to High-School— bea pavarats 

Teaching, College—. pinata 

rs, Nation-W ide Experiment 

Grades Value of F ilms i in Ch issroom 

‘Teaching Science as a ‘‘ Way of Life”’ 

Teaching Students How to Study 

Things That Count, The—.... 


““Way of Life,’’ Teaching Science as a 
Writing, On Scientific—................ 


BOOKS REVIEWED 


Analytical 
Calculations, Chemical—. J.S. LoNG AND 
Ht, V. AMDRBOOM 6556s sccce eee 
Kohleverwertung, Moderne Methoden 
der—. H.GROSSMANN...'... 


Medicine, Qualitative Analysis for Stu- 
dents of Pharmacy and- GG: 
I ns am aie dine he os kcae'éia > 

Metals and Non-Metals, Identification and 
Properties of the Common—. B. 

_ BELCHER AND J. C. COLBERT. 

Micro-Methods, Practical Chemistry 


Dy... Be OB ict Vike cee sccat 
Nephelometry. Photometric Chemical 
Analysis. Vol. II—. J. Yor AND 


H.KLEINMANN... 
Non- Metals, Identification and Proper- 
ties of the Common Metals and 
J. E. BELCHER AND J. C. CoLBERT. . 


Pharmacy and Medicine, Qualitative An 
alysis for Students of Cc. B. 
FORDANG .ooce 02 ae oes ayia 

Photometric Chemical Analysis. ‘Vol. II. 
Nephelometry. J. Yor ANd H. 
ee Serer er eT eee 


Qualitative Analysis. J. S. Lone, D. S. 
CHAMBERLIN AND H. V. ANDERSON. 


Qualitative Analysis, Elements of—. W. 
’, Scotr eee , were 
Qualitative Analysis, Introductory ee |S 


CoRNOG AND W. C. VoSBURGH. 
Qualitative Analysis for a oe of Phar- 
macy and Medicine. . B. JORDAN 
Qualitative Chemical pater s and the Re- 
lated Chemical Principles, An Intro- 
duction to—. D.P.SmirH AND H. K. 
MILLER. 
Quantitative “Ani alysis, Analytic al C hem- 
istry. Vol. IT. F. P. TREADWELL 
ANDIW: T TEAM Nisa cc csie ee esas 
poe. Analy sis, ‘The Fundamentals 
oe NTs errr ei 
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1182 


593 
1006 
1600 
1370 


1006 


593 
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2309 

179 

178 


593 
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Theory and 
RNSWORTH. . 


Quantitative nig acigaa Pi 
Technique of—. . Fa 


I. M. Kouruorr, I. 

. MENZEL AND N. H. FurMAN. Vol. 
I. The Theoretical Principles of 
Volumetric Analysis............. 


Volumetric Analysis. 





Vol. II. Practical Volumetric Analysis 
Biological 
Biochemistry, ‘Textbook of—. A. T. 
a BEE eee 


Blood and Urine Chemistry. R. B. ‘H 
GRADWOHL AND I. E. GRADWOHL.... 


Cell Phenomena, Mechanism of Enzyme 
F. 


Action and  Associated— F. 
Noms ee eee 
Enzyme Action and _ Associated Cell 
Phenomena, Mechanism of—. F. F. 
Norp. Re a9 1 EGP eR rg ; 
Enzyme Actions and E. 


Properties. 
WALDSCHMIDT-LEITZ aca 


Metabolic Processes, An Introduction to 
the Chemistry of Plant Products. 
Vol. P. Haas anv T. G. 
Bs becca Sed 6 ee ee Sheen 

Introduction to the 

Vol. II. Metabolic 

Haas AND T. G. 


Blood and—. R. B. H. 
GRADWOHL.... 


Plant Products, An 
Chemistry of 
Processes. P. 
5 eae 


Urine Chemistry, 
GRADWOHL AND I. E. 


General and Physical 


Electrolytes: 
WALDEN...:.. 


Acids, Salts,— and Bases: 
Stereochemistry. P. 


and—: Electrolytes: 
WALDEN...... 


Bases, Salts, Acids, 
Stereochemistry. P. 


Calcium, The Sulfoaluminates of—. W. 
Lercu, F. W. AsHton AaNp R. H. 
MNO RM Secs Ficgac tare rne Seat co. Ae edge us Aa te 

Calculations, Chemical—. J. S. Lone 


AND H. V. ANDERSON 








Collected Works of J. Willard Gibbs, 
The—. Vols. I and II 
Colloid Chemistry. T. SvEpP ERG 
Colloid Symposium Monograph. Vol. VI. 
. B. Whiser, Epit........ . 
Combustion, Lectures on—. J. PRIEST 
LEY AND J. MACLEAN 
Electrolytes: Stereochemistry. Salts, 
Acids, and Bases—. P. WALIEN ; 
Equations, Chemical Reactions and 
heir—. I. W. D. Hacku 
Equilibria—See The Collected W + of 


J. Willard Gibbs. Vols. I and I 


Gibbs, The Collected Works of J. Wil- 
lard—. Vols. I and II........ 
The A B C of— 


ee Ion Control, 
W. PERYEOW sock sce nce Seen Vee 


Inorganic Chemistry, Reference Book of —. 
WwW LATIMER AND J. H. HILpDE- 


Introductory Theoretical Chemistry. G. 
ts, (MAE RMORNOAIN 5 5,5 6.9.46, Wises trate oom se 


Metals and Non-Metals, Identification and 
Properties of the Common—. EK. 
BELCHER AND J. C. COLBERT. 

Molecular Weights in the Vapor State from 


Vapor Pressure and Evaporation 
Data, Determination of—. E. W. 
CO er rererer ee eee 


SuBjEct INDEX— 


589 


594 
2069 


182 


818 


1840 


1840 


815 


2066 


2066 


818 


1005 


1005 


1007 


177 


591 
183 


4105 


2310 


1005 
402 


591 


519 


818 


1004 


815 


1006 


1006 


Books REVIEWED 


Chemical 
H. YOr AND 


Nephelometry, Photometric 
Analysis. Vol. II—. J 
H. KLEINMANN. 

Non-Metals, Identification and Properties 
of the Common Metals and—. J. E 
BELCHER AND J. C. COLBERT... 


The Collected Works of 
Vols. land II.... 


Phase Rule—See 
J. Willard Gibbs. 


Photometric Chemical Analysis. Vol. IT. 
Nephelometry. J. H. Yor AnD H. 
KLEINMANN. SAS e cree 

Physical Chemistry, E ‘lementary Prac- 
tical—. F.S. TAYLor........... 

Physical Chemistry, Elementsof—. J.M. 
BRL AND FP. Mi GROaG. oc 2. ciccees 

Reactions — Their Equations, Chem- 
ical—. . W. D. HaAcku.. 

Salts, Acids, and Bases: Electrolytes 
Stereochemistry. P. WALDEN. 

Soap Maker’s Guide, American—. I. V. 


. STANISLAUS AND P. B. MEERBOTT. 
Solutions, The Foundations of the Theory 
of Dilute—. J. H. van’t Horr AND 

S. ARRHENIUS.. 
Stereochemistry, Salts, 
Electrolytes:—. P. WALDEN...... 
Sulfoaluminates of Calcium, The—. W. 
LerRcH, F. W. ASHTON, AND R. H. 
BoGUE 


Acids, and Bases: 


Theoretical Chemistry, Introductory—. 
G. H. CARTLEDGR:.<. 0.6 0.66.65 


Historical 


Alchemy, The Ordinall of—. T. Norton 





Chemistry (in the Japanese language), 
History of Recent—. R. N< SE 

Combustion Lectures on J. PRIE 
AND}. DEACKIAN 66 6i0000eeenae sees 


Book ‘‘A Comparative View of 
Phlogistic and Anti Meee 
Report on- 

Univ wank. 


Higgins’ 
the 
Doctrines, 


History of Chemistry, Sekai 


Kwagaku-shi (in the Japanese lan- 
guage. R.NAKASEKO...... Sak’, ee 
History of Recent Chemistry ‘(in the 


Japanese language). R.NAKASEKO 


John Wesley among the Scientists. F. W. 


CORI iiss canoe cas sonacree cena 
Lectures on Combustion, J. PRIESTLEY 
Alt). DEACKBAW 66.0 05s dks caves 
Ordinall of Alchemy, The—. ‘T. Norton. 
Phlogiston Theory—See Report on Hig 
gins’ Book ‘‘A Comparative View of 
the Phlogistic and Anti-Phlogistic 


Doctrines” : 
and also, Lectures on Combustion by J. 
PRIESTLEY AND J. MACLEAN........ 


Sekai Kwagaku-shi— Universal History of 
Chemistry (inthe Japanese language). 
R. NAKASEKO...... aig EE 


Wesley among the Scientists, John—. 

Fi Wee SE a aaks oy necaeeeay 
Inorganic 

Brief Course in Chemistry, A—. L. C. 
NBER icte covase renee hetenanne 

College Chemistry, Smith’s—. J. KEN- 
AR ote ote ee er ae oe 

Colleges, Inorg: anic Chemistry for—. W. 


PONE 6s, cin woes ROO en eee 
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1006 
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1370 
180 


1599 


402 


1005 


816 


1602 


1005 


1007 


815 


1001 


1182 


2310 


1604 


184 


1182 


1371 
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1001 
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2310 


184 


1371 
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Experiments in General Chemistry. H. 
. STONE AND M.S. DUNN.......... 


Pe Chemistry. C. W. Gray, 
. SANDIFUR, AND H. J. HANNA 


General Chemistry. J. A. BABor.... 


High-School Chemistry. W.N. MASTERS 
AND P. L. Firoyp Be ON ree 


Inorganic Chemistry, Reference Book of. 
.. M. LATIMER AND J. H. HILDE- 
BRAND. 


Laboratory Manual arranged to accom- 
pany the third edition of ‘‘A Course in 
General Chemistry.”” W. McPHER- 
SON, W. HENDERSON, AND W. L. 

ree ; 

Laboratory “Manual in General College 
Chemistry. BABOR AND A. 
LEHRMAN 

Laboratory Manual of General Chemistry, 
A—. IL. B. RICHARDSON AND A. J. 
SCARLETT, JR 

Laboratory Outline of Smith's College 
Chemistry, A—. J. KENDALL 








Reference Book of Inorganic Chemistry. 
W LATIMER AND J. H. HILDE 


BRAND 
Smith's College Chemistry. J. KENDALL 
Organic 
Elementary Organic Chemistry, A Concise 
Summary of—. F. H. ConstasLe 
Food Chemistry, Organic and—. G. E. 


CULVER AND T. A. ROGERS 


Laboratory Methods, Organic LLASSAR 


Coun 


Medicine, Organic Chemistry for Students 


of Pharmacy and A. H. CLARK 
Methods, Organic Laboratory LASSAR 
CouHN. ; 
Molecular Rearrangements C. W. Por 
TER. 


Organic and Food Chemistry. G. E 
CULVER AND T. A. RoGERS 

Organic Syntheses. Vol ib J B 
CoNnaANT, Epit 


Pharmacy and Medicine, Organic Chemis 
try for Students of A CLARK 
Molecular 


Rearrangements, ee W 


ORTER 
Syntheses, Organic Vol rs. J. 3 
Conant, Epit 


Textbook of Organic Chemistry, A J 
S. CHAMBERLAIN 


Popular 


At Home Among the Atoms J. KENDALL 
Atoms, At Home Among the J 
KENDALL 


Chemical Warfare, The Medical Aspects 
of KE. B. Vepper 

Chemistry in Daily Life 

Chemistry in Medicine J 


S. GLASSTONE 
STIEGLITZ, 


Epit 
Handwriting on the Wall, The A. D 
LITTLE 


1838 


1002 


2308 


404 


1004 


590 


2309 


177 


2068 


1004 


2068 


2066 


2310 


594 


1838 
594 


181] 


2310 


1002 


1838 


181 


1002 


817 


2065 


2065 


1370 


2308 


590 


4105 


Life, Chemistry in Daily—. S. Gtas- 
Ic ou a etind ccs wan based waa neeou> 


Medical Aspects of Chemical Warfare, 
ene. 36. cB; VEDDER..« 0+ scm 0 


StT1 LITz, 





Medicine, Cc hemistry in—. 
Epir. ASS 





Popular Science Talks, 1927-1928. I. 
Grirritu, Epir. signe (ecncoieie au acer 


Warfare, The Medical Aspects of Chem- 
ical—. HBO VEDDER. 6.55 sss5.9406 


Miscellaneous Texts 


Annual oe. of American Chemistry, 
Vol. IIT. J. West, Epir.. 

Chemical icaieciiane. Their Nature. and 
RISE. As KS, ON oo e0'6 svazeneoes nen 


Electricity, Magnetism and—. M. MEIs- 
RRS ee, eri ree Cee Penny a Ar 
General Science for Reviews. W. D. 
PULVERMACHER AND C. H. VoSBURGH 


Home Economics, Textbook of Chemistry 
for Nurses and Students of—. A. L. 
MacLeop. 


Inorganic Chemical Technology. W. L. 
BADGER AND E. M. BAKER _ 

Introduction to Modern Physics. F. K. 
Re MeO -5.c:6 ca bp ves. -h 4g cad, os br acceler bre 

Magnetism and Electricity. M. MEISTER 


Nurses and Students of Home Economics, 


Textbook of Chemistry for—. A. L. 
pe rr Cee ae ee ee 
Pharmacy and Medicine, Qualitative An- 
alysis for Students of—. C. B. 
JORDAN. , pas Or oe 
Physics, Introduction to Modern—. R. 


K. RICHTMYER.... Sk Ae oe 
Publications, Chemical Their Nature 
and Use. M.G. MELLON, 


Science for Reviews, General—. W. D. 
PULVERMACHER AND C. H. VoSBURGH 

Survey of American Chemistry, Annual 
Vol. 107. CC. J. Weer, BOet.. occas 


Technology, Inorganic Chemical—. W. 
I,, BADGER AND E. M. BAKER.... 


Bibliographical 


Chemistry and Chemical Technology, Bib 
liography of Bibliographies on—. 
C. J. West AND D. D. BEROLZHEIMER 


Education, 1926-1927, Bibliography of 
Research Studies in—. Dept. of the 
Interior, No. 22... Pt et eee 

Educational Publications, Record of Cur- 
rent ; is en Pe: 

Examinations and School Marks, A Se- 
lected Annotated Bibliography Deal 
ing with Bur. of Educ. Research, 
No. 43. C. W. ODELL wrayainre care 


Industrial Research, Bibliographic Series of 
Mellon Institute of—~. L. Heaton. 





Marks, A Selected Annotated Bibliography 
Dealing with Examinations and 
School—. Bur. of Educ. Research, 
No.43. C.W. ODELL pate aoe 

Mellon Institute of Industrial ——. 
Bibliographic Series of HEATON 


Research, Bibliographic Series of Mellon 
Institute of Industrial 


L. HEATON 
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1007 
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Research Studies in Edvcation, 1926-1927, 
Bibliography of—. Dept. of the In- 
eS - See 


Technology, Bibliography of Bibliog- 
raphies on Chemistry and Chemical 
C. J. WEsT AND D. D. BEROLZHEIMER 


Educational 


Abstracts of Scientific and Technical Pub- 
lications from the Massachusetts In- 
stitute of Technology. Number 3.. 


Accredited Secondary Sc _— in the 
United States. Bur. of Educ. Bull. 
No. 26 


Achievement 
‘ritical Study 
W. ODELL 
Annual Report of the Commissioner of 
Education, for Year Ended June 30, 
1928. Dept. of the Interior. J. J 
Yat: Saar eae 


Relative to Capacity, A 
of Measure of | a 


Cases in the Administration of Guidance. 
J. M. BREWER 

Chemical Engineering, 1903-1928, Depart- 
ment of Chemistry and 

Chemistry and Chemical Engineering, 
1903-1928, Department of— 

Chemistry and Physics. 


College Students, Self —_ for—. W. _ 
GREENLEAF. 3 hain ha SaaS 
Costs in Schools, Per Capita 





1927-28. Dept. of the Interior, Statis 
tical Circular No. 12. F. M. PHi.urps 


Courses, Private and Endowed Schools 
Offering Trade and_ Industrial 
Dept. of the Interior, No. 18. M. M. 
PROFFITT. 





Critical Study of “Measure of Achievement 
Relative to Capacity, - c. Ws 
ODELL wahanater 470% 


Department of Chemistry and Chemical 
Engineering, 1903-1928... . 





Education, for Year Ended June 30, 1928, 
—, Report of the Commissioner 





of—. Dept. of the Interior. J. 
TIGERT 
Education, Laws Relating to Compul- 
sory j KEESECHER 
Education, Publications of the U. S$ 


Bureau of—of Special Interest to 


High-School Teachers 


Education, Radio in—. <A. PERRY 
Education, Third Report of Commission on 
Medical—. A. L. LowEu 


Major 
Interior, 


Other Countries, 
Dept. of the 


Education in 
Trends of 


No. 13. J. F. ABEL : 
Education of “the "Negro Race, Statistics 
of— 1925-1926 D. T. BLose 
Educational Boards and Foundations, 

1926-28. Bur. of Educ. Bull. No. 9. 


H. R. EvANs. 

Enriched Teaching of Science in the High 
School. M. N. Wooprinc, M. E 
OAKES AND H. E. Brown 


Fellowships and Schol: arships for Advanced 
Work in Science and Technology. C. 
Huu AND C. J. West, Compilers 

Funds Available in the United States for 
the Support, and Encouragement of 
Research in Science and Its Tech- 
nologies. C. Hutt AND C. J. West, 
Compilers 


High School, Enriched Teaching of oe 
in the—. M. N. Wooprine, M. 


OAKES AND H. EK. Brown. : 
High-School Graduation, Requirements 
for—. Dept. of the Interior, No. 21. 


Co. A. FRAG 66 oo eee 


596 


1840 


1184 


1374 


1007 


596 


1839 
596 
596 

1603 

1374 


1604 


596 


1007 


596 


596 
819 
1374 
1840 


1007 


596 


819 


1604 


1181 


2311 


819 


1181 


596 


SuByEcT INDEX—Booxks REVIEWED 


High-School Teachers, Publications of the 
U. S. Bureau of Education of Special 
Interest to 

Higher Education, 

Bur. of Educ. 

KLEIN 


Biennial Survey. 1926 
Bull. No.11. A.J. 





in the Several Countries of the 

Bur. of Educ. Bull. No. 4. 
J. F. ABEL AND N. J. Bonn 

Incentives to Study; A Survey of Student 
Opinion. A. B. CRAWFORD 

Industrial Courses, Private and E ndowed 
Schools Offering Trade and Dept. 
of the Interior, No. 18. M. M. PRor- 
FITT 


Illiteracy 
World. 


Land-Grant Colleges and Universities, for 








Year Ended June 30, 19: Dept. of 
the Interior, No. 14 W. J. GREEN- 
LEAF. re 

Laws Relating to Comgnantny E ducation. 
W. W. KEESECHER : : 

Major Trends of Education in Other 
Countries. Dept. of the Interior, No. 
13. J. F. ABEL 

Marks, A Selected Annotated Bibliography 


Dealing with Examinations and 
School Bur. of Educ. Research, 
No. 43. C. W. ODELL 


Massachusetts Institute of Technology, 
Abstracts of Scientific and Technical 


Famuassions from the— Nek. d. «+. 
Measure of Achievement Relative to 
Capacity, ‘A Critical Study of—. C. 


W. ODELL 





Medical Education, "1926-28. N. P. 
COLWE 

Medical Education, Third Report ¢ of Com- 
mission on—. A. L. LOWELL 


Nature and Meaning of Teaching, The 








. F. STREBEL AND G. C. MOREHART 
Negro Race, Statistics of Education of 
the—, 1925-1926. D. T. BLosg.... 


Per Capita Costs in City Schools, 1927-28 
Dept. of the Interior, Statistical Cir- 
cular No. 12. F. M. PHILuips 

Per C apita Costs in Teacher Training In- 
stitutions, 1927-28. F. M. PHILiipes 

Physics, Chemistry rad P 

Private and Endowed Schools 
Trade and Industrial Courses. 





( fering 
Dept 


of the Interior, No. 18. M. M. 
PROFFITT ...... , : 

Publications, Record of Current Educa- 
tional—........ 


Publications from the Massachusetts In 
stitute of Technology, Abstracts of 
Scientific and Technical No. 3 

Publications of the U.S. Bureau of Educa- 
tion of Special Interest to High- 
School Teachers 


Pupils’ Answers to Thought Questions, The 
Use of Scales for Rating e y 
CRON ck 4 cbse sees ews 

Radio in Education. A. PERRY 

Rating Pupils’ Answers to Thought Ques. 
tions, The Use of Scales for WwW 
ODELL. . aid 

Record of Current Educational Publica- 


tions 

Roney for High Se hool Graduation. 
Dept. of the Interior, No. 21 Cc. A 
JESSEN seats eee 

Research in Science and Its Technologies, 
Funds Available in the United States 
for the Support and Encouragem..:t 
of—. C. Hunn anno C. J. West, 
Compilers : 

Research Studies in Education, 1926-1927 
Bibliography of Dept. of the In- 
OGG. ING eae <5 cores Ceeeeees 
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Scales for Rating Pupils’ Answers to 
Thought Questions, The Use of 
oi Ga. 6 are er Foes 

Scholarships for Advanced Work in 
Science and Technology, Fellowships 
and—. C. Hut anp C .J. WEsrt, 
eS ee re 

School Betterment Studies. H. C. Frick. 

Youth and the Good, Vol. I, No. 2..... 
Youth and the True, Vol. I, No. 3 

Schools, Per Capita Costs in City 
1927-28. Dept. of the Interior, Statis 
tical Circular No.12. F. M. Pui.iirs 

Schools in the United States, Accredited 


Secondary—. Bur. of Educ. Bull. 
Ss | Saar ; wd 
Schools of the Southern Association, 
Secondary—. J. ROEMER... . 
Science in the High School, Enriched 
Teaching of—. M. N. Wooprina, 


M. E. OAKES AND H. E. BRowN 
Secondary Schools in the United States, 
Accredited—. Bur. of Educ. Bull 
No. 26 
Secondary Se hools ‘of the Southern Associ 
ation. J. ROEMER 
Self-Help for College 
GREENLEAF 
Statistics of E duc: ation of the Negro Race, 
1925-1926. D. T. BLose..... 
Students, Self-Help for College-—. W. J 
GREENLEAF . ; 
Study, Incentives to—: a Survey of 
Student Opinion. A. B. CRawrorp 





Students. W. J 








Teacher Training gia , er Capita 
Costs in 1927-28. F. PHILLIPS 

Teachers, P ublications of the U x Bureau 
of Education of Special Interest to 
High-School ees 

Teaching, The Nature and Meaning of—. 
R. F. STREBEL AND G. C. MOREHART 

Teaching of Science in the High School, 
Enriched- M. N. Wooprinc, M 
E. OAKES AND H. E. Brown 

Third Report of Commission on Medical 
Education. A. L. LowELL ; 

‘Trade and Industrial Courses, Private and 





Endowed Schools Offering Dept. 
of the Interior, No. 18. M: M. Pror- 
eee 


Use of Scales for Rating Pupils’ Answers 
to Thought Questions, The—. C. W. 
Siew sora eek Scale pe aikreae ackinre 

Vocational Guidance--See Cases in the Ad- 
ministration of Guidance. J. M 
MME MND 553664 26: Gch: 9reok ah-ors ete wiw ine 

Youth and the Good. School Betterment 
Studies. Vol. I, No.2. H.C. Frick 

Youth and the True. School Betterment 
Studies. Vol. 1, No.3. H.C. Frick 


Library of Congress 


Books Received Library of Congress 


596, 820, 1008, 1184, 1374, 1841, 


Miscellaneous Publications 


American Chemical Industry, The 
Dept. of Commerce, Trade Promotion 
Series, No. 78 eee 

Analysis, Bulletin of Spectrum . No. 1 


Blue Book of Southern Progress Manu 
facturers Record aa 

Bulletin of yy ee Analysis. No. 1. 

Bulletins of the National Research Coun 
cil, No. 67 and No. 68 


ase WwW ‘arfare, The Medical Aspects 
-- B. Vepper 


1183 


2311 
819 
1374 


1604 


1374 


820 
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Poisoning in Chemical Laboratories, Ben- 
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Potash Developments, Russi 
Potash Industry, Turnover in ‘the Ger- 
man—....... 
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Production of Cadmium in U. 
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Protecting Foundations against Acid At- 
WN hands cate weaebars 
Pulleys, Not Hearts, Raise Sap in Trees. 
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Radium Committee Plans Methods of In- 
VOstigatiOn:. .. .6.5565% 
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Report of U. S. Bureau ‘a Standards, 
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arch, Se ae New Uses for Sugar 
through ; 
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Science, Art, and Ideals............... 
Science, Simplification of—............. 
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Scientific Survey of Secondary Research, 
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Scientists, New Sugar Synthesized by 
Scottish Smokeless Fuel Innovation. 
Scurvy, Dried Fruits Prevent— ‘ ; 
Secondary Research, Codéperative Scien- 
tific Survey of 
Seed Grain, Dyes Test—............... 
Seeds Sprout Best in Acid Water, Tree 
Seeking New Uses for Sugar through Re- 
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Sheep's Gold Teeth Were Not Genuine. . . 
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Sicilians Save Volcano Snow for Summer 
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Silk in ‘192 28, World Output of Artificial— 
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Simplification of Science......... 
Skin Diseases That May Develop into Can- 


Smelter Plants, Sulfur from Canadian—. . 
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Smoke Molecules, Museum Shows “Motion 


Smokeless Fuel Innovation, Scottish—. . . 
Snow Flakes, Death Valley—... 
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Soap Dust Latest E xplosion Hazard...... 
Soap Speeds Your Auto................ 
Sodium Compounds in 1928, Natural— 
Solvent Extraction of Oil from Seeds , 
Solvents, Explosion Risks with Volatile— 
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eee St Se ee 
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Standards, Recent Report of U.S. Bureau 
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Asphalt and— 
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Stored Products, New Fumigant for 
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Student’s Ten Commandments, The 

J. Mis BHOMAG Socios oss cece ese 
Students’ Work in Chemistry, Exhibit of 
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Succinchlorimide as New Water Purifier 





Sugar Made Commercially, Sweeter 
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Sugar Synthesized by U. Ss. Scientists, 
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Sulfur and ‘Hydrogen Hold Cell Life 
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Sun, Ozone Thought Due to Particles 
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Rs 65:6:4s 
Sunlight as ‘Treatment ‘for Tuberculosis In- 
vestigated, Tropic—............... 
Sunlight Lacks Shorter " Ultra-Violet 
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Surgical Anesthetic, Ether Takes Second 
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Survey of Secondary ‘Research, Codpera- 
tive Scientific—. 

Sweeter Milk Sugar Made Commercially 

Swimming Bath Water, Sterilization of — 

Synthesized by U. S. Scientists, New 
SOON ois a whew en cies 

Synthetic Cod-Liver Oil Being Manufac- 
tured Now 

Synthetic Diet for Planis Nears Achieve e- 
eee Pre wis 
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Tantalum, The Sources of— 
Technical Courses, Bureau of Standards 
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Teeth Were Not Genuine, Sheep's Gold 
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Test for Tuberculosis, Tuberculin—...... 
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Theory, John Dalton and the Atomic 
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Tin, Investigating the Applications of 
Tin, United States Consumption of 
Primary—. . 
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Traces of Nickel Found in Foods... . ; 
Tracing Cloth Found Transparent to 
Ultra-Violet Rays.......... 
Training Chief Cause of Failure, Lack of 
Tree Disease, Fight Is On Against New 
Billion Dollar—..... 
Tree Seeds Sprout Best in Acid W ater 
Trees, Pulleys, Not Hearts, Raise Sap in 
Trees Stained to Increase Wood Value, 
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Triethanolamine 
Tropic Sunlight as Tre: itment for Tuber- 
culosis Investigatec 
Tuberculin Test for Tuberculosis ae" 
Tuberculosis Germ May Occur in Two 
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Tuberculosis Investigated, 
light as Treat ment for 
Tuberculous Children, 
Telps as ekewe 
Tung Oil Exports, Chinese oe 
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Use of Chrome Leather Waste, The—.... 


Uses for Lead, New 


Vanillin Imports 
Vitamin, Shellfish 
Growth—.. 

Vitamin B, New ‘Names for- 

Vitamin D Prevents Rickets by 
Bacteria. 

Vitamins in Honey No- 

Volatile Solvents, Explosion Risks with 
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Good Source for 
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Walnut Tree Identified, Plant-Poisoning 
Compound in 

Waste, The Use of Chrome Leather 

Water, Super-Cooled 

Water, Tree Seeds Sprout Best in Acid 

Water Droplets, Horizontal Rainbows Due 
to Fine , : 

Water Pollution Research Board for the 
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Water Purifier, Succinchlorimide as New 
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X-Ray Society Meeting, Show Movies of 
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